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NOTICE 


This report was prepared as an account of Government-sponsored 
work. Neither the United States, nor the National Aeronautics and 
Space Administration (NASA) , nor any person acting on behalf of 
NASA: 

(1) Makes any warranty or representation, expressed or im- 
plied, with respect to the accuracy, completeness, or 
usefulness of the information contained in this report, 
or that the use of any information, apparatus, method, 
or process disclosed in this report may not infringe 
privately-owned rights; or 

(2) Assumes any liabilities with respect to the use of, or 
for damages resulting from the use of, any information, 
apparatus, method or process disclosed in this report. 

As used above, "person acting on behalf of NASA" includes any em- 
ployee or contractor of NASA, or employee of such contractor, to 
the extent that such employee or contractor of NASA or employee 
of such contractor prepares, disseminates, or provides access to 
any information pursuant to his employment or contract with NASA, 
or his employment with such contractor. 
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the work done in Phase III of the development of a Test and Flight Engineer 
Oriented Computer language. 

Based on an analysis of previously developed test oriented languages (Phase I) 
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STUDY PHASES 


PHASE 


PHASE 


PHASE 


MAF/TM 
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I 

* 

REVIEW THE PAST AND CURRENT DEVELOPMENT 
EFFORT RELATED TO SPACE VEHICLE AUTOMATIC 
CHECKOUT LANGUAGE 

II 

DEVELOP THE NEEDED CHARACTERISTICS FOR A 
SPACE SHUTTLE AND FLIGHT ENGINEER ORIENTED 
LANGUAGE 

III 

PRODUCE A LIST OF LANGUAGE REQUIREMENTS 
(A SPECIFICATION) FOR THE BASIC DESIGN OF 
THE LANGUAGE 


i 
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DENVER DIVISION 


TEST ORIENTED CAPABILITIES FORt 

TEST INITIATION 
APPLICATION OF STIMULUS 
MEASUREMENT OF OUTPUT 
COMPARISON OF RESULTS 
MAN/MACHINE INTERFACES 
RECORDS AND LOGS WITH TIME TAGS 
MONITORING 

CLOCK AND TIME CONTROLLED ACTIONS 
SYSTEM, SUBSYSTEM, AND UNIT TESTING 




INDEPENDENCE WITH RESPECT TO TESTING EQUIPMENT VIA: 



DICTIONARY DATA BANKS 
COMMON CHARACTER SET 
FREE FORM WITH RESPECT TO INPUT MEDIA 
— NO INTERACTION WITH OPERATING SYSTEM 
TEST WRITER-CREATED SAFING FEATURES 



FLEXIBILITY PROVIDED BY 


I 


DENVER DIVISION 


FULL ARITHMETIC AND RELATIONAL OPERATOR SET 

THIRTY-TWO CHARACTER DATA NAMES 

ARRAY AND STRUCTURE CAPABILITY 

SIMPLE LOOP CAPABILITY 

SUBROUTINES 

INTEGER, FIXED POINT, BOOLEAN, TEST, BINARY, AND TIME DATA 
SIMPLE NUMERIC AND BOOLEAN ASSIGNMENT STATEMENTS 
UNCONDITIONAL AND SIMPLE CONDITIONAL TRANSFERS 
INTERRUPT INITIATED ROUTINES 



| DENVER DIVISION | 


ENGINEERING READER ORIENTATION WITH 


ENGLISH WORDS FOR PRIMITIVES 
NATURAL ENGLISH FORMS AS DELIMITERS 
NATURAL STATEMENT STRUCTURE 
COMMENTS EASILY ACCOMMODATED 



FEATURES 


/W/IA?7-//V A»/I/7/£-7Xa 


1 DENVER DIVISION 


CONCURRENT TEST EXECUTION PROVISIONS: 

INITIATED VIA LANGUAGE PRIMITIVES 
SYNCHRONIZATION CAPABILITY 

MEANING DEPENDENT ON LANGUAGE PROCESSOR IMPLEMENTATION 



DENVER DIVISION 


S ELF -EXTENSION THROUGH: 


MACRO DEFINITION CAPABILITY 
OTHER LANGUAGE CAPABILITY 

PROGRAMMER ABILITY TO CREATE NEW PRIMITIVES FROM EXISTING 
CORE SET AND CREATE SPECIALIZED SUBROUTINES IN OTHER 
LANGUAGES. 




SPECIAL COMMUNICATIONS REQUIREMENTS: 

COMPUTER TO COMPUTER 
COMPUTER TO DATA BUS 



CAMPARI SOM OF TYPICAL TEST ORIENTED LANGUAGE OPERATORS 




ATLAS 

OTHER 

APPLY 

APPLY 

APPLY 

STIMULATE (7, 8)** 
TURN-ON (4, 5) 
APPLY (7. 8) 

LINK (8) 

MEASURE 

MEASURE 

MEASURE 

CHECK/ANALOG {7, 8) 
CHECK/DISCRETE (7,8) 
LINK (8) 

■ OPEN 

TURN ON (5) 


SET (7, 8) 

CLOSE 

TURN OFF (5) 


RESET (7, 8) 

CONNECT 

CONNECT (6, 7, 8) 


APPLY . SET, 
TURN, or SEND 
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COMPARISON OF TYPICAL TEST ORIENTED LANGUAGE OPERATORS 


OUTPUT 

OPERATORS 


PROGRAM 

INITIATION 



10. Repetitively acquire and evaluate 
- - display if no-go and branch 
(single values or mul ti parameters) 

11. Acquire the value of several 
samples of a parameter and store 

12. Perform arithmetic operations 


13. Display tutorial, informational, 
or error messages 


14. Display descriptions and associated 
slides to operator 

15. Record output on line printer or 
typewri ter 


16. Record output on magnetic tape, 
drum, or disc 


17. Save data for later high speed 
retrieval 


18. Invoke or call a test program 


19. Conditional transfer 




ATLAS 

OTHER 

MONITOR and DISPLAY 
(only) VERIFY 

DO and DI MNTR (4) 
MONITOR (4, 5) 

N/E 

SAMPLE (4, 5) 

CALCULATE 

Arithmetic Assignment 
Statements (3, 4, 5) 
CHECK/ANALOG (7, 8) 
ADD, SUBT, MULT, & DIV 

DISPLAY 

DISPLAY (4, 5) 

INDICATE 

DISPLAY (7, 8) 


PRESENT (5) 

N/E 

DISPLAY MA (6) 
DISPLAY (4) 

PRINT 

DEVICE - PRINT (5) 
PRINT (4) 

RECORD 

DEVICE - TAPE (5) 
RECORD (4) 

SAVE 

READ (5) 
SAMPLE (4) 
SAVE (7) 

N/E 

START (3) 

BEGIN (4, 5) 
SEQUENCE (7, 8) 
EXECUTE (4) 

GO TO— -IF 

MEASURE (7, 8) 

CK/ ANALOG (7, 8) 
CK/DISC (7, 8) 

IF THEN (4, 5) 


RECOMMENDED 


EVERY (time units) 
VERIFY (function) 



DISPLAY 

(variable) 


INDICATE 

(fixed) 


DISPLAY 

[Canned Message] 



PERFORM PROGRAM 
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COMPARISON OF TYPICAL TEST ORIENTED LANGUAGE 



ACTION 

ATOLL 

20. Unconditional transfer 

GO TO 

?1. Transfer control to the operator 

SEMI 

SEMI-R 

22. Repeat step or group of steps im- 
bedded in program 

EXEC 

SEMI 

(operator choice) 

MULTIPLE 

TEST 

23. Provisions for concurrent testing 

N/E 

24. Provisions for synchronizing two 
separately conducted test programs 

N/E 

OTHER 

LANGUAGES 

INTERRUPT 

PROVISIONS 

25. Exit from present orograr. .empo- 
rarily to provide for other 
languages 

EXEM 

CALL 

26. Identify a routine to be executed 
as a result of an interrupt 

TERM 

27. Enable/disable interrupts 

N/E 

DELAY 

PROVISIONS 

28. Postpone execution until time 
event or value occurs 

DELY 

1. time 

2. event 

3. value 


29. Return system to quiescent state 
prior to additional testing 

N/E 


30. Change program statement 

N/E 


DEN 066232-02(2-69) 


OPERATI 


ATLAS 

OTHER 

GO TO 

CO TO (3. 4, 5) 
RETURN (4, 5) 

WAIT FOR 

HOLD, STOP, HALT 

(operator interven- 

(4, 5) 

tion) 

INTERROGATE (4) 
REQUEST (5) 

(pari of opera tint) 
system) (7) 

REPEAT 

REPEAT (7, 8) 

N/E 

START (4, 5, 6) 

N/E 

SYNC (4, 5) 

LEAVE 

ENTER ASSEMBLY CODE 

and 

(4, 5) 

RESUME 

DIRECT and END (3) 

N/E 

POST (4, 5) 

ON (3) 

INTERRUPT (10) 
POST SIM (11) 

N/E 

POST SIM (11) 

DELY 

DEFER/KEY (7) 

WAIT FOR 

DEFER/TIME (7) 

DELAY (4, 5, 8, 10) 
WAIT (4, 5) 

FINISH 

N/E 

ALTER 

N/E 


RECOMMENDED 


GO TO 


REQUEST 


REPEAT 


CONCURRENTLY PERFORM 


SYNCHRONIZE 


LEAVE 

and 

RESUME 


WHEN INTERRUPT 
(interrupt frame) 
OCCURS PERFORM 
(program name) 


ENABLE 

DISABLE 


WHEN (time) 

AFTER (time) 

VERIFY (event or value) 
WITHIN (time) 












COMPARISON OF TYPICAL TEST ORIENTED LANGUAGE OPERATORS 



1 

DENVER DIVISION | 


ACTION 

ATOLL 

ATLAS 

OTHER 

RECOMMENDED 

/ 
■ S' 

/ 

TIME 

CRITICAL 

31. Establish a series of statements 
to be accomplished within a 
specific time period 

N/E 

PREPARE 

& 

EXECUTE 

PROC and EXECUTE 
(4, 5) 

IMKED UNTIL (4) 

WHEN (time critical 
subroutine) 

(See para 3. 18) 

DIGITAL 

COMMUNI- 

CATION 

32. Communication between two or 
more digital machines 

N/E 

N/E 

REQUEST and TRANS- 
MIT (4) 

DISPATCH (5) 

LINK (8) 

DIRECT (3) 

SEND and READ 

PROGRAM 

DELIMITERS 

33. Subroutine delimiters 

BEGIN and RETN 

DEFINE and END 

PROC and EXIT (3) 
BEGIN and END (4) 
PROC and END (5) 

BEGIN and END 

34. Program delimiters 

NAME and END 

BEGIN and TERMINATE 

START and TERMINATE 
(3) 

BEGIN PROGRAM and 
PROGRAM COMPLETE 

DECLARA- 

TIONS 

35. Provide standard values for one 
or more characteristics of a 
signal type 

N/E 

SPECIFY 

N/E 

N/E 

36. Assign a name to a specific func- 
tion or signal 

DECL 

DEFINE 

DECLARE (4,5) 

SPECIFY 

REPLACE (substitute 
an abbreviation) 

37. Declare lists, tables, or names, 
for stored parameters 

RGMT 

RCDC 

PROB 

PROC 

N/E 

DECLARE ARRAYS, 
LISTS, S STRINGS 
(4, 5) 

DECLARE 

MACRO 

38. Include a block of common state- 
ments or routines into the program 
as desired 

ML SR 

N/E 

INCORP (4,-5) 


'Macro capability | 

.provides this capability] 

PROCESSOR 

DIRECTIVES 

39. Predetermined lists of discretes 
which will be legal during program 
run 

DISA 

N/E 

DOMASK (4) 


Identify in dictionary - ! 
.data bank J 


40. Soecify which display consoles 
will be enabled to effect program 
operation 

CODE 

N/E 

CONSOLE (4) 
LEGAL (10) 

1 

'Test operation and pro-" 
gram can be structured 
to ignore inadvertent 
.console action 

1 

PROFILES 

41. Remove or add specific or all dis- 
cretes from a monitor profile 

PREM 

PROC 

N/E 

DOMASK (4) 
DIMASK (4) 
RELEASE MONITOR 
(4 . 

ACTIVATE 

DEACTIVATE 

RELEASE' 
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SIMPLE DATA DECLARATION ~ j 


DECLARE 


£n 




TIME VALUE 


MX* «■ T//V Af>q/?/^7T/I 
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r:i 



L J 


/? TV A/ Af/l/7/£TT/l 



letter : : = A through Z 

numeral :: = 0 through 9 

symbol ::=+-*/()., '=? 

BLANK 


r'n 




MX\m -/A/ 
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r 

L 


NUMBER 


n 

-J 


e 


!” NUMBER 
(_ STRING I" 


r NUMBER 1 

L SFmL l 


numeral 
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; TIME VALUE 


/? T/tS/ Af/H?/fTT>£l 
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DECLARE_T2_TIME „ 

DECLARE_FLAG 1_B00LEAN = OFF. 
DECLARE "INPUT"_VALUE OF X__NUMERIC . 
DECLARE_OUTPUT DATA_"FOR CRT 1" 

MESSAGE = TEXT (END OF TEST.). 


/? 7-//v ivixx /?/£^ rr/i 




EXAMPLE STATEMENT AND SYNTAX DERIVATION 


Af/l/7r//V 


DEN VSR DIVISION 


AFTER CLOCK 1 IS 5MSEC, 

MEASURE FUNCTION OF X AND SAVE AS Y . 
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J 



<y? 


a &>***) 


\ 'internal I CLOCK 1 

t I 


CLOCK — h— 

(Integer number 
expected) 


■T NUMBER 



'r 

J 



I FUNCTION NAME 


NAME 


\FUUCTION_ SPECIFICATIOlh SPECIFY | FUNCTION NAME\ 

C ON— b BUS P / \ * AND b — XU— b-C 

\ H NUMBER | J J 

'-WITH-b -ADDRESS-, 

\ /H_ BINARY NUMBER k y CHANNEL $ 

5 Lj,-/ \ 1 USING — b — FUNCTION ^ 

M NUMBER K 

^ \ r\_ BINARY , 

5“ b CODE 4 , — ( ‘ \ ^ 

'-| NUMBER }-' 

r STATE 

J P AND b — ( \ P CONVERTED b — BY— * C 

^ VALUE -* ' 

C-l SUBROUTINE NAMe[ ~ C-lH 

; T - i . 

‘ . \ 








MAX FT T//\i 
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ATOLL COMPARISON TEST 


DENVER DIVISION 


000100 NAME 


ILAFF 


000200 CODE 


001000 MSA 


MDO, 123 


001400 DISOl 


MDO, 123 


001500 DELY1 


001600 SEMI1 


10 MDI111,B003100 

t 

*BATTERY TRANSFER CONTROL NO GO REF 0015* 


003100 TFLGl 


F14,B999999 


999999 END 
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A TOLL- I I COMPARISON TEST 


BEGIN BATT.TEST 


DECLARE EXTERNAL DOV(BATT .TRANS .CONT=D2 13) 
DECLARE EXTERNAL VDI ( BATT . TRAN S . IND=D5 12 ) 


CON SOLE =A4 


TURN ON BATT .TRANS. CONT, ELSE GO TO BTNG 
DELAY 10 MS 

IF BATT. TRAN S.IND IS ON, THEN GO TO NEXTEST, 
ELSE CONTINUE 

HALT $ BATTERY TRANSFER IS NO GO C102 $ 


DENVER DIVISION 


NEXTEST 


ENDA END BATT.TEST 


29 



"ALOFT COMPARISON TEST FOR PHASE 1 SAMPLE PROBLEM 


ft 





BEGIN DICTIONARY DATA BANKJBATTERY FUNCTIONS_. 

SPEC IFY_B ATTERY TRANSFER CONTROL_ON BUS 1 AND IU 1 
USING FUNCTION CODE BOIOIOOOOOO 
AND CONVERTED BY_B ATT OUT__ 0 

SPECIFYJBATTERY TRANSFER INDICATOR__ON BUS 2 AND IU 2 
USING FUNCTION CODE BllOlOOOOOO 
AND CONVERTED BY_BATTIN_. 

SPECIFY_CRTl, LINE l_ON BUS 3 AIT) IU 3 
USING FUNCTION CODE BOOOOOlOOOl 
AND CONVERTED BY_CHARCONV_„ 

SPECIFY_CRT1, LINE 2_ON BUS 3 AND IU 3 
USING FUNCTION CODE B0000010010 
AND CONVERTED BY_CHARCONV_. 

DICTIONARY DATA EANKJ3ATTERY FUNCTIONS COMPLETE. 


30 
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"ALOFT COMPARISON TEST FOR PHASE 1 SAMPLE PROBLEM." 


/? 7"//V 


| DENVER DIVISION 

BEGIN PROGRAM_BATTERY TEST_. 

USE DICTIONARY DATA BANKJ3ATTERY FUNCTIONS^. 

DECLARE_RESPONSE_MESSAGE WITH 1 CHARACTER. 

TURN_BATTERY TRANSFER CONTROL_ON. 

VERIFY_BATTERY TRANSFER INDICATOR_WITHIN 10M9EC THEN 
GOTO STATEMENT 10. 

DISPLAY TEXT (BATTERY TRANSFER IS NOGO.) 0NJ3RT1* LINE 1_. 

STATEMENT 20 REQUEST TEXT (TYPE Y TO CONTINUE, N TO END TEST.) ON 

_CRT1, LINE 2_AND SAVE INPUT AS_RESPONSE_. 

IF_RESPONSE_IS EQUAL TO TEXT (Y) THEN GOTO STATEMENT 10. 

IF_RESPONSE_IS EQUAL TO TEXT (N) THEN GOTO STATEMENT 100. 

DISPLAY TEXT (INPUT ERROR.) 0N__CRT1, LINE 1_. 

GOTO STATEMENT 20. 

STATEMENT 10 "PROGRAM CONTINUES" 

O 

e 

STATEMENT 100 PROGRAM BATTERY TEST COMPLETE. 


31 





\ LANGUAGE ORIENTED TO FLIGHT ENGINEERING AND TESTING (ALOFT) 


• INCORPORATES KNOWLEDGE OF PREVIOUSLY DESIGNED TEST 
LANGUAGES 

• INCORPORATES KNOWLEDGE OF SPACE SHUTTLE CONFIGURATION 

• INCORPORATES KNOWLEDGE OF THE GENERAL TEST AND 
CHECKOUT PROBLEM 




ALOFT PROVIDES: 

• EASE OF READING, LEARNING, AND USE 

• POWERFUL CAPABILITIES FOR MATCHING ANY TEST 
ENVIRONMENT 

• INTERNAL GROWTH WITHOUT REDESIGN OF THE 
LANGUAGE 

• POTENTIAL LONG TERM USE 



APPENDIX A 


SPECIFICATION OF A L 0 F T 

A LANGUAGE ORIENTED TO FLIGHT ENGINEERING AND TESTING 


(The specification for ALOFT appears as 
Appendix A of the Phase III Report, 
MCR-70-424; and has been separately 
prepared as MCR-70-450.) 



1* Report No. | 2. Government Accession No. 

3. Recipient's Catalog No. 

4. Titlo and Subtitle 

Specification for ALOFT ' • 

r ’ - - - . • - • 

5. Report Dote 

December 17. 1970 

6. Performing Organisation Code 

7. Av*bor{a) 

F. Kamslor, C. W. Case, J. Gyure, E. L. Kinney 

6. Performing Organization Report No. 

KCR-70-450 

9. Performing Organization Nome and Address 

MARTIN MARIETTA CCRICRATICM 
Denver .Division 
P. 0. -Box 179 
Denver, Colorado P0201 

10. Work Unit No. * 

11. Contract or Gront No. 

NAS10-730E 

13. Type of Report ^ » 

Specification 

13. Sponsoring Agency Norn# and Addr.ss 0 

National Aeronautics and Space Administration 
Kennedy Space Center 
Florida 32399 

14. Sponsoring Agency Cod# 

15. Supplementary Notes 

* « . 

e 

16. Abstract 


This booklet contains the specification for ALOFT, A Language Oriented 
to Flight Engineering ana Testing. 


ALOFT provides the language characteristics needed to test and operate 
the Space Shuttle and other NASA space vehicles and experiments. Using 
the good features of previously developed test-oriented languages and 
correcting for their faults; ALOFT has been designed to operate. .in a. 
mnltidisciplined environment, independent of the test system. These 
important features should ensure wide acceptance by its users and permit 
structuring tests long before the test system is finalized. 

The ALOFT language is readily learned, easy to write, and its English- 
like nonambiguous statements ensure that the readers will understand 
the test procedures. 


ALOFT was conceived during work on contract NAS10-7303 for the Develop- 
ment of a Test and Flight Engineer Oriented Computer Language. 

Criteria for the design of ALOFT is documented in Martin Marietta 
reports MCR-70-327, HCR-70-365, and MCR-70-424. 


17. K.y Word. (Selected by Au«bor(j)J I 18. Distribution Stot.mont 

ALOFT 

Test Oriented Language jj 

Computer Controlled Test Equipment 
Aerospace Ground Equipment f 


19. Security Clessif. (of this report) 
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20. Security Classif. (of this page) 

21* No. of Pages 
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UNCLASSIFIED 

UNCLASSIFIED 
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APPENDIX B 


KAF2 FLIGHT CONTROL PREPS PROGRAM 
WRITTEN IN A T O L L 


(Phase III Presentation Material NAS10-7308) 
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ST-PR0QRAM COMPILE 0 P ' IVaR KA^2 
0AT PREPS AS5Q9 6/10/70 REV 0 


SERIES o AS509 


REVISION o 0000 


OaTEs 


1 NAME 

2 C0D£* 

'' 3 OISA 


IKAF2 


4 DECL: 


A4.A12.B12.A13 . 

MD0, 378. 379, 408. 409 ,410, 480, 
694,695,1790,1799,1801,1803, • 

1807,1819,1823,1903,1904.1905, 
1 9 06. 19 07, 1909. 1910, 2 006. 20 07»_ 
"2 0 08. 2 009,1789. 1800 »1802» 1804, 
1805,1806 

S-lC/8URN,DPlAO“12J10-f03r4 
S-2/BURN.DPlA0-12J0 7-06,- 
S- 43/BURN, DPI AO-1 2 J02-01, 

P/SERV0/C0MP, DPI AO-12 J03-01, 

"Y/SERV0/C0MP, DPI AO -12 JO 4-01, 
P/SPAT/C0MP, DPI AO-12 JO 6-01, 


5 TERM 


R-Y1/SP/C0MP.DP1AO-12JO5-O1, 
R-Y2/SP/C0MP.DP1AO-12JO7-O1, 
PCC/3N/*6Dll.DPlA0-12J01-03, 
FCC/0N/+6D31 .DPI AO -12 JO 1-0 4, 
rCC/0N/-»6D4l,DPlAO-12jOl-O5, 
R0LL/C0MP#DPlAO-12jO8-O2. 
YAU/C0MP. DP1A0-12J08-03. 
PITCH/C0MP.DP1AO-12JO8-O4, 
REF/R0LL, DPI AO -03-05-00. 

REF/YA*,DP1AO-03-04-00, 

'REF/P ITCH, DPI AO -03-0 6-00, 
CMD/R0LL.CP1AO -03-03-00, # 

CMD/YAW.CP1A0 -03-02-00, 
CMD/PITCH.CP1AO-03-01-00, 
CSP/P0WER/0N.DP1AO-12JO1-O6, 

WH/SP/GR-1, DPI AO-12 JO 8-05, 

"WH/SP/GR-2, DPI AO-1? J08-06, 
WW/SP/GR-3, DPI A0-12J0 8-07 
MD0-48O .MD0-694.MD0-695, 


MD0-179O.KD0-1799.MD0-18O1, 
HD0-18O3.MD0-18O7,MD0-1819, 
MD0-19O4,MD0-19O5,MD0-19O6,_ 
MD0-19O7.HD0-191O .MD0-2OO6, 


MD0-2OO7.MD0-2OO8.MD0 *2 009, 
MD0-2OO9.MD0 + 373.MD0*41O, 
MD0-378.MD0-41O.MD0-19O9 


6 

T 


CLEAR ALL ST0RAGE TABLES USED IN THIs PR0GRAM 
RgCDC SC0V 

-RECDC' 


8 

9 

10 

11 


KECDC 

RECDC 

REODC 

PRcM 


115QPHHM 


12 MsFG 


SC0W ' 

SC0X 

SC0Y 

SC02 

LDIA.LDI.ALL 
LD0A.LD0, ALL 
PROGRAM T 0 ZER0 

F 2,-3,— 4 f — 5,-6,— 7,-8,— 9i 


-10,-11,-12,-13,-14 


V. 

014100 
014200 F| 
014300 
014400 
014500 
014600 
014700 
014800 
014900 
015000 
015100 
015200 
015300 
‘ 1)15400 
015500 
015600 
015700 
015800 
015900 
“016000 
016100 
016200 
016300 
016400 
016500 
016600' 
016700 
016800 
016900 
017000 
017100 
017200 
017300 
017400 
017500 
017600 
017700 
“017800 
017900 
018000 
018100 
018200 
018300 
“018400 
018500 
018600 
018700 
018800 
010900 
"019000 
019100 
019200 


i 


■I 


- * 



'PrUH^'S 6/l y //U KfcV » 


B-2- 


-13- 

» 

• 14 

15 

16 
17 

. — 13" 


~!flgo~ 


mt^g 

TfLGO 

SFLGl 

Tflgo 

‘5FLG1* 


•start flag set up rbutine 


19 

TFLGO 

20 

.SFLGl 

21 

TFLGO 

22 

SFLGl 

23 

G0T0 

_ 24' 

«TFG 

25 

tflgo 

26 

MSFG 

27 

G0T0 

28 

TFLGO 

29 

msfg 

— 30' 

G0T0 

31 

tflgo 

32 

msfg 

33 

GgT 0 

34 

msfg " 


3UILD SCAN TABLES 


-35 — TFLGtT 
36 PRUBO 


BUILD FCC SCAN TA8LES 


T 0 MANUAL 0PTI0N SELECT 

019300 

F47.B100000 

019400 


019500 

F, -25, -26, -27, -28, 8002400 

019600 

F25.B001700 

019700 

FI 

019800 

F26, 8001900 

019900 

F2" " 

020000 

F27, 8002100 

020100 

F3 

020200 

F28.B003500 

020300 

F 4 

020400 

8003500 

020500 

F, -37, -38,-39, 8003400 

020600 

F37. 8002800 

020700 

F, 1,2,4, 

020800 

8003500 

020900 

F38.B003100 

021000 

F , 1 , 2 , 3 

021100 

B003500 

021200 

F39.B003400 

021300 

F, 1,2, 3,4 

021400 

B003500 

021500 

F , 1 , 2 

021600 


021700 

FI, 000380*0 . 

021300 


021900 


3650PRB80 

37 IFLGO 

38 PR0BO 


8UILD EDS/CRG SCAN TA8LE 


39 

40 


scan 

TFLGO 


42 


TEST! 

«GMT 


43 D I SMI 
43PQUPLY“ 

44 SFLGl 


ST'JRE GHT I NT0 SC0V 
ISSUE FCC P0WER 0N ' 


~FCCP0WER~"0N ■ 

SET FLAG 6, INDICATES FCC P0WERED 0N BY PR0GRAM 

- F6 


LDIA,LDI»378. 480. 401. 2570, 022000 

2572.2573,2590.2591.2592.2593, 022100 

2594.2595,2596,2598.2599,2600. 022200 

2602.2604,2606,2607,2630,2631, 022300 

'2662 » 2664 , 300473005 .30 06T30Q 7» 022400 

3008,3010,3011.2639 _ 022500 

LD0 A, Ld3> 1705, 1055. 1937 022600 

F2, 8003900 022700 

022800 

LD I A, LD I. 41 0.694, 695, 2799, 022900^ 

023000 
023100 
023200 
023300 
023400 
023500 
"023600" 
023700 
023800 
023900 
024000 
024100 
-02420CT 


2800, 2801, 2802,2803, 28 0472 8057 
2806 .2807, 2810 »28ii, 2812, J!813 
SCAN panel SWITCH C0NFIGURATI0N 

B1O35OO»LDIA»LO0A 

IF FCC 0PTI0N N0T SELECTED' BRANCH T0 CSP P0WER 0N SEO. 

F1,B004600_ 

ir FCC PWR~ I S - 3N - BRANOTT0 - TEST" 0F ~0THER~BUSSES" 


PFCC/0N/+6D11, 8104000 


SC0V 


HD0.1823 


024300 

024400 


•RZGHArt COMPILE 0F, I VAR KAF2 


SERIES o AS509 


REVISI0N o 0000 


DATE o 




0-3. 


ST-PROGRAfl COMPILE 0F 1 VAR KAF2 
0 AT PREPS AS 5 O 9 6^10/70 REV 0 


SERIES o AS509 


REV I S I UN o 0000 


date 


45 — TrcGtr 


IF EDS/CRG OPTION N0T SElEC"ED 8RANCH T0 FCC_P_ANEl_SET_UP 

F2 .8005200 


024500, 
1)2460 0 


46 TEST1' 
4650«L“K 


tF CSP PWR IS 0N BRANCH T® "EST 0F WHEEL SPEEO INDICATES 
- PCSP/P0WER/0N.B1O45OO 


47 SETT 


48 RqHT 


SET TIME CELL BVUSED FOR UP T0 SPEED INDICATIONS 

TCB 

STORE' GMT"1NT0~SC0W 


49 D I S0l 
495QDPLY 


ISSUE : CSP POWER ON 


SCOW ■ 
MD0,19OS 


313 — SFLGl' 


GYP0 PBWER'ON 

SET FLAG 5, INDICATES CSP POWERED 0N 8 Y_ PROGRAM 

F5 “ “ 


51 TFLGO 
52' P'l S0l 
-53 — MQSO“ 


IF FCC OPTION NOT SELECTED BRANCH T0 EDS/CRG PANEL SET UP 
- F1»B006300 

ZERO FCC RAMPS . „ 

100MDO,378 


ISSUE' ST-124M SUB ANO YAW AXIS 0FF, CRG SUB ON 

— MDO, -1789, 1790, -1799 


54 MqSO 


-55 — KDS0~ 


5550UPLY 

56 0 1 S0l 

57 TESTQ 


58 JESTO 

59 test® 

60 JESTO 


61 D I S0l 

62 TFLGO 


63 TESTO 
- 6 3500 PLY 


64 D I SOl 


65 MQSO 


66 TFLGO 


O2470Q 
024800 
024900 
025000 
• 025100_ 
025200 
025300 
025400 
025500 
025600 
025700 
025800 
025900 
026000 
026100 
026200 
026300 
026400“ 

ISSUE R0LL AXIS. TEST INPUT A, AND ALL TEST M0DES OFF. PITCH 

AXIS. TEST INPUT B. AND STEP ENABLE 0N J?!!!! 

MDO, -180 0,1 801,-1802,1803, 026700 

-18.04,-1805,-1806,-1807,1819 026800 

ISSUE S-II.S-IVB 8 URN AND COAST MODES OFF aItoaS- 

- — -- MDOc-2007, -2008, -2009 027000 

FCC M0DE CHECKS IN PROGRESS 027200' 

ISSUE S-1C BURN HDDS 0N 0*7300 

TEST FCC PDHEP BUSS ♦ODIV pFCC/BN/ . 6Oll>B1 « 5100 lllill 

027600 

PFCC/0N/+6D31, 8105100 027700 

TEST FCC PBWER BUSS +6D31A p|rcc/0N/ . 6o4S>eJlO51oo S1555S 

TEST S- 1 C BURN M 0 DE ps-lc/BURN.BLOBJOO SISlSS 

028200 

MDO, 2009 020300 

IF EDS/CRG 0PTI0N IS N0T SELECT|D BRANCH T0 FCC M0DE CHECK 0|S400 

TP9T rep POWER 028600 

TEST CSP r 0 WcK PCSP/POWER /ON , 810550 0 028700 

GYR0 RAT^ExERCTSS _ AND COMPARATOR SET IN PROGRESS 028800 

Z 6»0 EDS/CRG RAMPS . 1 O DMD 0 ,AlD olloSo 

, S sue taw and rbll axis.spare --SIUSS 

1909,-1910 9 29 30 0 

Ic rCC 0PTI0N _ N0 T _ SElECTED 'BRANCH to wheel speed TEST 029400 

4F F FI, 8007500 029500 

TEST S-II BURN MODE 029600 


TEST - FCC" P0WER~BUSS V6D3I 


ISSUE' S-IT“BURN-H0DE-WT 



I 


C^Mh-jLg 0 f IVAR KAF2 
RRlFS AS 509 6/10/70 REV 0 


SERIES o AS509 


REVISION 0 0000 


67 

TESTO 

i 

; 48 

MDS0 

69 _ 

setx 

76 

test 

71 

. 

G0T0 

! 72 

d i sai 

; 73. 

INCX 

74 . 

TFLGO 

! 75 - 

TfLGO 

76 

TFLGl 


» _ PS-;?/BuRN,81057G0_ 

issue s-h" burn m 0 D£~&jffTs-iv 8 'born'mboe 6 >n 

MD0, 2007. -2009 


76 TEST 8000TC8,, 8007200 

IF' TC B'f 8 SEC 0 NDSTEXPIRED - BRANCH "0 wHEEl SPEED TEST 

71 B0T0 800-’400 

ISSUE CCIS RAMP POSITIVE F 0R 1 SEC. 

72 DJS01 1OOOMD0,48O 

DECREMENT INDEX REGISTER 3 

73 INCX -1 2 x3 .8007000 

IF' EDS/CRG 0P‘TT0'iTWT SELECTED 8 RaNCH"T 0 FCC C0MPARAT0R CK 

74 TFLGO F2.B011600 

IF CSP N 0 T TURNED 2N BY PR0GRAM BYPASS WHEEL SPEED TEST 

75 TFLGO F5 , HO 0 9100 

HAS GR-l UP-T0-SPEEO DATA ALREADY BEEN TAKEN " 

76 . TFLGl F7 .0008 000 • ’ 

= TEST GR-i~UP-T0-SPEEDHTNOTC ATI 0N 

77 TESTO PWH/SP/GR-1, 8008000 

STORE GMT IN SC0X ' 

78 RGMT SC0X 

" set flag 7 , indicates gr-i7up*.T0-speed data taken 

79 SFLGl F7 

HAS GR -2 UP-T0-SPEEDDATA ALREADY BEEN TAKEN 

80 TFLGl F 8 * 1)008400 

TEST GR-2 UP-T0-SPEED INDICATION 

81 TESTO PWH/SP/GR-2,B008400 

- . STORE GMT IN SC0Y 

82 «GMT SC0Y 

: SET" FLAG 8 .TN DTC AT ES~GR-2~uP-T 0-SPEED" DATA TAKEN 

83 SFLGl F 8 _ 

' - HAS GR>3 UP-T 0 -SPEED DATA ALREADY BEEN TAKEN' 

84 TFLGl F9,U0Q8800 

TEST GR-3 UP-T0-SPEED INDICATI0N 

85 TESTO PWH/SP/GR-3.B008900 

= STORE" 6 M TINS C 0 Z 

86 RGMT SC0,*! 

set flag 9 . indicates GR-3UP-T0- speed data taken " 

87 SFLGl F9 

- ARE: ALL GROUPS UP-T0-SP66D 

88 MTFG F » 7 . 8 . 9 » B009100 

TEST TCB"*2O _ SEC0ND5 T 

89 T£ST 20000TCB, B007600 

IF TCB +20 SEC0NDS EXPIRED BRANCH T0 ERROR MESSAGE 

90 GOTO B106000 

ISSUE EDS/CRG RAMP POSITIVE FOR 3 SECONDS 

91 DJS03. 3OOOMD0 > 694 

TEST REF.PITCH~F(5R~2~T0~« r 6 DEG/SEC 

92 TESTN 3.25 q.25 0.75 VDC PREF/P I TCH, B106200 

’ ' READ REF. PITCH INT0 TAB 1 


029700_ 
"029800 
029900 
030000 
030100 
030200 
0 3 0 3 0 0_ 
"030400 
030500 
030600 
030700 
030800 
0 3 0 9 0 0_ 
""03100 0 
031100 
031200 
031300 
031400 
031500_ 
"031600 
031700 
031800 
031900 
032000 
0321 00_ 
032200 
032300 
032400 
032500 
032600 
032700_ 
032800 
032900 
033000 
033100 
033200 
033300 
033400 
033500 
033600" 
033700 
033800 
033900 
034000 
034100 
034200 
034300 
034400 
_034500_ 
034600 
034700 
034800 



EST-PR0GRAM COMPILE 0F IVAR KAF2 
; 0AT PREPS aS 5 C9 6/10/70 REV 0 


SERIES o AS509 


REVISI0N o 0000 


OATB 


93 RE AD _ VDC P REF/P nCH,TA81 

94 TESTN TA8l 0.10 0.10 VDC PCMD/P ITCH, 8106400 

*•' ZER0 EDS/CRG RAMPS " 

95 DiS0l 1OOMD0,41O 

" DELAY UNTIL RAMP AT" ZER00R 10 SEC. EXPIRES 

96 DELYO 10000MDI635 

1 1 ISSUE 7 E0s7CRGTRWHrcG*TTVe F0R 3 SECONDS 

98 D I S0l 3OOOMD0,695 

* TEST REF. PITCH F0R -2 T0 -6 DEG/SEC 

99 TESTN 1.75 o.75 0*25 VOC PREF/P I TCH, 8106600 

* READ REF. PITCH I NT0 TAB i 

100 «EAD VDC PREF/PITCH.TA91 

-* • TEST"CMD7PITCH F0K ' ,, *7 =— yr4 — DEG/SEC . 0F REFi 

101 TESTN TA8l 0 .10 0.10 VDC PCMD/P ITCH , 8106800 

* DESELECT REF.GYR0 ” 

102 D I S0O MD0,19o7 

* ISSUE EDS/CRG RAMP'P0SITIVE 0N 

103 D I S0l MD0 , 694 

-* -OELAY“UNTTC~EDS7CRtr-pTTC -rX0MP.SETS 0 R '3 “SEC0NDS "EXPIRES 

10 4 UELYl 3QOOPPITCH/C0MP • 

* ISSUE! EDS/CRG RAMP P0SITIV5 0FF 

105 DJS0O MD0 ,694 

* IF EDS/CRG PITCH C0MP.N0T SET BRANCH T0 ERR0R MESSAGE 

106 TESTO PPITCH/C0MP,B1O7OOO 

-» TISSUE' CMD . GYR2T '0FF",'SPARE _ T5YR0 0N “ 

1O65QMDS0 MD0, -1909,1910 

* ISSUE EDS/CRG RAMP' POSITIVE F0R 3 SECONDS 

107 D I S0l. 300 OMD& , 694 

* TEST SPARE PITCH FOR *2 T0 *6 DEG/SEC. 

108 TESTN 3.25 0.25 0.75 VDC PCMD/PITCH,8107200 

T ZER0 EDS/CRG “RAMPS' 

109' 0 1 S0l 1OOMD0 ,410 

* DELAY UNTIL EDS/CRG RAMP AT ZER0 0R 10 SEC0NDS EXPIRES 

110 DELYO lOOOQMDI 635 

■& ISSUE' EDS/CRG RAMP NEGATIVE F3R 3 SEC0NDS 

112 DIS01 300 0 MD0 , 695 

- “TEST SPARE PrTCH~T0R“^2~Tir -6 DEG/SEC 

113 TESTN 1.75 0.75 0.25 VDC PCMD/P I TCH, 8107400 

» ZER0 EDS/CRG RAMPS 

114 D]S0l 10 OMD0 , 410 

* IF FCC 0PTI0N N0T SELECTED 8RANCH T0 EDs/CRG YAW RAMP CHECK 

115 TFLGO FI, 8012700 

-11530DPLY V FCC~C0MFARAT0R“SET' R0UTINE IN PROGRESS 

* ISSUE FCC C0AST TEST M0DE 0N 

116 D I S0l MD3,1807 

* TEST S-IVB BURN M0DE 

■117— TESTO" “ PS-4B/BURN, 8107600 ‘ 

* DECREMENT INDEX REGISTER 3 

"~ll8 I NCx -1 2 » X3,B107800 

* DELAY UNTIL FCC PITCH SERV0 C0MP .SETS 0R 3 SEC0NOS EXPIRES 

119 DELYl 3 ooOPP/SERV0/C0MP,BO121OO 


034900 

"035000" 

035100 

035200 


035300 ft 


035400 

035500 

'035600 

035700 

035800 

035900 

036000 

036100 

036200" 

036300 

036400 

036500 

036600 

036700 


109' OIS01 


110 DELYO 


112 DIS01 


114 DjS0l 


115 TFLGO 
-11530DPLY— 


116 DJS01 


036900 

037000 

037100 

037200 

037300 

037400" 

037500 

037600 

037700 

037800 

037900_ 

038000 

038100 

038200 

030300 

038400 

038500 

"038600" 

038700 

038800 

038900 

039000 

039100 

"039200' 

039300 

039400 

039500 

039600 

039700 

‘039800' 

039900 


! 


PREPS AS 5 O 9 6^ 10/70 REV 0 


120 — G 0 T®- 


I F DE L AY expires branch T 0 ERROR MESSAGE 


8108100' 

MD0,l799 


ISSUE CCIS YAW AXIS ON 

121 DIS01 

ISSUE CCIS PITCH AXIS OFF 

122 OJS 0 O * Ml) 0 , 18oi • 

DELAY UNTIL FCC YAW SERV0 C0MP.SETS OR 3 SECONDS EXPIRES 
LOT delyi— • — ' 


0 -- 6 r 

040100 

"040200 

040300 

040400 

040500 

040600 
040700 


■366oPY/$ERV0/C0MPVBOl25^> 


IF DELAY EXPIRES branch TO ERRBR MESSAGE 
124 G0T0 - B 1 0 8 3 9 Q. 

ISSUE S-IV 8 BURN MODE AND COAST TEST M0DE 0FF 
1 125 DJS 0 O MD 0 , 1807, 2007 

} ' IF EDS/CRG OPTION NOT SELECTED BRANCH TO FCC SPAT . COMP . CH ECK 0 413QQ 

jT2 5 TFUGJJ F 2 .8015600 0*1*0 0 


0*0800 

040900 

041000 

041100 

041200 


l 


F2, 8015600 

ISSUE PITCH AXIS AND SPARE 0FF.YAW AXIS, REF. AND CMD 0N 041500 

127“ MDS0 MD0, 1905, -1906, 1907,1909,-1910 041600 


DELAY UNTIL EDS/CRG RAMP AT ZER0 0R 10 SECONDS EXPIRES 
128 DELYO 10000MDI635 

ISSUE EDS/CRG RAMP PZSITIVE FOR 3 SECONDS 
130 DTS01 




3 0 6 0 M D 0 , 6 9 * 

TEST REF. YAW FOR ♦ 2 T0 *6 DEG/SEC. 

131 TgSTN 3.25 o.25 0 . 75 VDC PREF/YaW,B10850Q; 

read REF. YAW INTO tab 1 

132 ' READ “ ' VDC PREF/YAW.TAB1 

TEST CKD YAW FOR +/- 0.4 -DEG'/SEC.BF REF:, 

13 3— T£ ST N“ T A 81 0.1 0 6 71 0*"VDC 

ZERO EDS/CRG RAMPS 

134 "“OjSOl 1OOMD0, 410 


041700 

041800 

041900 

042660' 


042100 

042200 

042300 

042400 

042500 


PCMD/YaW* 8168700 


DELAY UNTIL EDS/CRG RAMP AT ZER0 0R 10 SECONDS EXPIRES 

135 DELYO 10000MDI635 

ISSUE EDS/CRG RAMP NEGATIVE FOR 3 SECONDS 

3'OOOMDO , 695 


042600 

042700 

042800 

042900 

O43000 

043100 


137 D1S01 

'* TEST REF. YAW. FOR -2 T0 -6 DEG/SEC 

I 138 ^TESTN 1.75 0.75 0.25 VDC PREF/YaW;B108900 

’■ READ REF. YAW INTO TA8 1 

139* READ VDC PR£F/YAW,TA8l 

TEST CMD. YAW FOR +/- 0.4 DEG/SEC . OF ■ REF. 

140 — testn - * tabi OVIO o . io VdC 

DESELECT REF. GYRO 

141 DIS0O - " MDO. 190? 


043200 

043300 

043400 

043500 

043600 

043700 


PCMD/YAW, B109100' 


ISSUE EDS/CRG RAMP POSITIVE ON 
142 D I SOl * "* “* MDO , 694 


"043800 

043900 

044000 

044100 

044200 


DELAY UNTIL EDS/CRG YAW COMPARATOR SETS OR 3 SECONDS EXPIRES 044300 

0 44 46 O" 


143 — DEL'YI 3OOOPYAW/C0MP 

* ISSUE EDS/CRG RAMP POSITIVE OFF 

144 UIS0O MDO, 694 

* IF EDS/CRG YAW COMP. NOT SET BRANCH TO ERROR MESSAGE 

145 TESTO ~ PYAW/C0MP, 8109300 

.* ISSUE CMD. GYRO OFF, SPARE GYRO ON 

146 M DS0 

* ISSUE EDS/CRG RAMP POSITIVE ON FOR 3 SECONDS 

147 0 1 S0l' 


MDO, -190 9, 191 0 
i FOR 3 J 
3OOOMD0 , 694 


044500 

044600 

044700 

0*4800 

044 900 

0*5*000 


045100 

045200 



' O.n C » s M . _r.li M P I .y:._ j r J_V 4.B . _ WAF2 _ SERIES o_A.$50J> REVISION o 0000 DAT.": 


o 


0-1 


^PROGRAM COMPILE Q? IVAR KAF2 
JaT PREPS' AS 5 O 9 6^10/70 REVO”" 


SERIES o AS509 


REVISION 0 0000 


• TEST SPARE YAW F0R *2 T0 *6 .Pg g 7 ^. - pTn ,,-- Q — 

— £48 — TgSTN 3 . 25 0 . 25" DY75 “Vdc P C Md/Y AW~, B109500 

• ZER0 EDS/CRG RAMPS 1OOMO0 410 

U9 0IS8V o6L ^ UNnL eos/cbg „„„ 4T zeru’jr 10 SEC0NOS EXPIRES 
4 cii DclvO 10000MDJ635 

• ISSUE: EDS/CRG RAMP P0 S I T I V E F0R 3 S6C0NDS • — 

— 1 5? : — DtSBI — _ 3OOOMD0 » 695 

* * tpst *?ParF YAW F0R “2 T 0 “6 DEG/SEC. 

153 TESTN “75 0?75 0.25 VOC PCN0/YAW.8109700 

• ZER0 EDS/CRG RAMPS- <ft nMnoi 410 

V54 “ lS01 IF FCC 0PTI0N N0T selected sranch’td EDS/CROJWLJ^AMP_^§CK_ 

— 155— TFLGO FI, 8016900 , 

ISSUE' FCC C0AST TEST M0DE 0N 

156 DIS01 mntil FCC R-Y 1 SPATIAL C0MP . SETS 0R 3 SEC0NDS EXPIRES 

• 06L4Y UNTIL FCC R -- 1 -- - ”ooOPR-Y1/SP/C0HP.BO159OO 

• IF DELAY EXPIR ES BRANCH T0 E RR0R MESSAGE 

” T5B ~ G0T0 ~OE~L AY UnTi L^FCC R-Y -2 SPATIAL CbSp!sETS 0R 3 SEC0NDS EXPIRES 

• 8 . 0p , Yl ° fcLAY UNTIL C 3OOOPR-Y2/SP/C0MP,BO161OO 

IF DELAY EXPIRES BRANCH T0 6RR0R MESSAGE 




160 G0T0 


T51 — 0 1 S0V 


ISSUE' CCIS P ITCH AXIS ON 


8110100 

MDDjleOl 


.* ISSUE CCIS YAW AXIS 0FF 

162 DIS0O PITCH spATIAL C0MP.SETS 0R 3 SEC0NDS EXPIRES 

- liv-oeivr 3OOOPP/SPAT/C0MP. 8016500 

IF DELAY EXPIRES BRANCH T0 ERR0R MESSAGE 

A-<>4-G0T0 8110300 

# ZER0 CCIS RAMP- 

165 DJS01 ' 1OOMD0.378 

. issue CCIS CRO SUB err _ . 

. l66 .PUCt^TESTJNPUT _8 

, U7— IF EDS/CRG 0PTI0N.N0T SELECYSD^BRANCH^j) FCC SECURING 

, 168 - F ^° ISSUE YAH AXIS AND SPARE ^.RGLL^AXIS -1910 

_ DEL4Y DNT.L_ E DS/CRG_RAKP_AT o ZE o R0 t635 . __ 

« ISSUE EDS/CRG RAMP P0S I T I VE JN A q 4 SEC0NDS 

- 1 72 nr sal: 3OODMD0.694 

tccy opr Dali F0R *2 TC *6 DEG/SEC . - 

173 TESTN 1!25^25 L 0.75 VDC PREF/R0LL. 8110500 

J! t „_HPAD- R6 ‘° PREF/R0LL.TAB1 

17* n <=* u DEG/SEC. 0F REF. 

* 17 5 TESTN T ?m C "Y!o L 0.u VDC PCHD/H0LL, R110700 


date 


045300 

0"4 5 4 0 0 
045500 
045600 . 

045700 
045800 

045900 

"046000 

046100 

046200 

046300 

046400 

046500 

“046600 
046700 
046800 
046900 
047000 
047100 . 
“047200 
047300 
047400 
047500 
047600 

047700 

047800 

047900 

048000 

048100 

048200 

_0483P0_ 

048400 

040500 

”048600 

048700 

048800 

0 4890 0_ 

0 490 00 
049100 
049200 
049300 
049400 
__049500_ 
049600 
049700 
049800 
049900 
050000 
050100 

”'03t?2c-0 

050390 

050400 


•’SfcP.S Ao^09 6/10/70 REV 0 

ZE*0 EDS/CRG RAMPS 




• _ 

176 i)IS0i: •" 10 OHU0 * 410 

• DELAY UNTIL EDS/CRG RAMPS AT ZERO OR 10 SECONDS EXPIRES 

177 DELYO 10000MDI635 

• ISSUE EDS/CRG RAMP NEGATIVE F0R 3 SECONDS . 

179 U I S01 3OOOMD0 , 695 

• TEST REF.R0LL FOR -2 T 0 -6, DEG/SEC 

— IBq TgSTN 1.73' o.75‘ o725~VDC PREF/RolL # BilO^OO 

• READ REF. ROLL INTO TAB 1 _ 

131 READ . VDC PREF/R0LL,TA81 

. * TEST CMD.R0LL FOR ♦/- 0.4 DEG/SEC. 0F- REF. 

1 82 TESTN TA81 o*10 0*10 VDC “ PCMD/ROLL, 8111100 

• DESELECT REF.GYR0 . w — 

183 — DIS0O" HD0,19q7 

• ISSUE EDS/CHG RAMP POSITIVE 0N 

184 ' D I SBl MD0 » 694 

• DELAY UNTIL EDS/CRG R0LL COMP. SETS 0R 3 SECONDS EXPIRES 

185 0ELY1 3QOQPR0LL/C0MP 

• ISSUE EDS/CRG RAMP P0SITIVE 0F F 
“186 — D'XS0O" 

• ■ 

187 TESTO 

♦ 

188 MDS0 

♦ 

139 ClS0r 

190 ~IESTN 

#■ 

191' _ DIS01 

* * 

—192 — OELYQ- 
- 194 ~ 0 I S0l 
*195" TESTN 
195' — DIS01' 


MD0 » 694 

IF EDS/CRG R0LL C0MP.N0T SET BRANCH T0 ERR0R MESSAGE 

PR0LL/C0MP, 8111300 

ISSUE CMD GYR0 OFF, SPARE GYR0 ON . 

MD0, -1909, 1910 

ISSUE EDS/CRG RAMP POSITIVE 0N F0R 3 S EC0N DS 

’5OOOMD0 , 694 

TEST SPARE R0LL F0R *2 T0 ‘6 DEG/SEC. 

3.25 o.25 o.75 VDC PCMD/ROLL , Blll5O0 

ZERO EDS/CRG RAMPS . _ 

1OOMD0, 410 

DELAY UNTIL EDS/CRG RAMPS AT ZERO 8R 10 SEC0NDS EXPIRES 
_ T0000MDI635 

ISSUE EDS/CRG RAMP NEGATIVE F0R 3 SECONDS 

3OOOMD0 , 695* 

TEST SPARE R0LL F0R -2 T0 -6 DEG/SEC. 

1.75' o.75 0.25 VDC ~ "" PCMD/R0LL > 0111700 

ZER0 EDS/CRG RAMP 

10 OMD0741O 


» 

197 

tflgo 

♦ ■ 


“ 198 

DPLY 

199 

kecdc 

2 0 0“ 

'TFLGO- 

201 

UPLY 

202 

RgCDC 

203 

tflgo 

204 

DPLY 

205 

H£CDC- 

206 

-tflgo- 

207 

DpLY 

208 

M£CDC 


IF PR0GRAM DID N0T TURN 0N CSP BYPASS WH. SP. DA TA OUTPUT 

F5, 8020900 

WHEEL SPEED DATA OUTPUT ROUTINE 

♦EDS/CRG SYSTEM POWER APPLICATION 

SC0W.RDY 

— F77B020300 


♦GROUP 1#UP T0 SPEED 


♦GROUP 2,UP Tfi SPEED 


SCOX.RDY 
F8 , B020600 


♦GR0UP 3, UP TO SPEED 


SC0Y.RDY 

T9,8020900 _ 


SC0Z,RDY 


050500 

”050600 

050700 

050800 

050900 

051000 

05110 0 

0 5 1 2 0 0 
051300 
051400 
051500 
051600 " 

051700 

— 0 5 1 8 0 0 

051900 

052000 

052100 

052200 

_052300 

052400 

052500 

052600 

052700 

052800 

__0 5 2 90 0 

053000 
053100 
053200 
053300 
053400 
053500_ 
“053600 
053700 
053800 
053900 
054000 
054100 
“054200" 
054300 
054400 
054500 
“ 054600 
_0 5 4 7 0 0_ 
054800 
054900 
055000 
055100 
" 055200 

05530 0_ 

05 54 DO 
055500 
055600 


o q r 9 A C M W ’ L 5 0 F • J V A £ K A F ^ 


«?FR!ES o '^409 


REVISION o 0000 


DATE 


\est-pr3gram compile of. ivar kaf? 
/C ; BAT PREPS AS 5 O 9 6^10/70 REV 0 ~ 


SERIES © AS509 


REVISION 0 0000 


_ ISSUE REF ,CMD*SP,PITCH» YAW, AND R0LL AXIS 0FF. 

—209 MOS0 MD0V-19O4 ^i9o57^IOO'6T='i"9nD7T 

_ "1909 » -1910 

* ~~ IF F cc 0PTI0NN0T' SELECTED' BRANCH T0 EDS/CRg C0MP. RESET " 

TFLQO Fi, 8022000 

* IF PROGRAM DID NOT TURN 0N FCC BYPASS POWER ON DATA OUTPUT 

211 T FLGO _ F6, 8021400 

-* FCC POWER- 0N-DATTWrPUT * " 

212 DpLY #FCC SYSTEM POWER APPLICATION 

213 RECDC SC0V*RDY " * 

214 DPLY *FCC PREPS PERFORMED 

* IF FCC COMP. SET OPTION SELECTED* BYPASS C0MP. RESET 

215 TFLGl F3,Bc2l0OO 

■» RESEr-FCCT-COMPARTTORS ! 

216 0 1 S0l 1OOMD0* 379 

217 G 0 T 0 - — 7 8021900 

218 OPLY *FCC COMPARATORS REMAINED SET 

•219 TFLGO * F2.B022500 

220 DPLY *EDS/CRG PREPS PERFORMED 

* I^EDS7CRG~ C0MPT5ET - 0PTTON - SELECTED * BYPASS" - C0MPTRE5EY 

221 TFLGl F4.B022400 

* RESET EDS/CRG COMPARATORS 

222 UlSOl 1OOMD0.4O9 

2 23 G0T0 B022500 

224 DPLY *EDS/CRG COMPARATORS REMAINED SFT 

* clear - auttlags" - used - 


210 

•' • 

211 

TFLGO 

TFLGO 

* 

212 

DPLY 

— 213 

RECDC 

214 

' • 

OPLY 

215 

TFLGl 

• 

216 

D I S 0 l 
G 0 T 0 ' 

217 

218 

OPLY 


225 . MSPG 

* 

226 RECDC 

227 KgCDC 

228 RECDC 
“229 RgCDC' 

230 HgCUC 

231 PRtM 

232 UPLY 

233 KGMTl 

234 G 0 T 0 


CLEAR ALL: TA 8 LES USED 


KAF2 COMPLETE 


F * ~i * "2 * ~3 » "4 0 -5* *6 * "7 * "8 » -9 
SC0V 

SCOW 

SC0X 

- $C 0 Y - 

SC0Z 

LD I A * LDI » ALL 


1000 OPLY 


KAF2: MANUAL - 0PTT0'N _ SELECT ROUTT NE 


B999998 


1001 , s ehir 

1002 OpLY 

1003 MsFG 

1004 G 0 T 0 

1005 OPLY 

1006 SFLGl 
-1007 — G0T0 - 

1008 OPLY 

1009 SFLGl 


KAF2-PR I MARY 0PT I 0NS * ENTER SPR AND 0PTI0N DESIRED 
1., FCC AND EDS/CRG PREPS 
2. FCC PREPS ONLY 

“ - 3. EDS/CRG PREPS 0NLY " ~~ - 

4, B100200,8100500 *8100800, 
BlOllOO 


OPTION ENTERED £ 
0PTION ENTERED 2 
OPTION ENTERED 3 


F,l,2 

0101300 

Fl 

"0101300' 


g»/OV JW»*H xk:> >■ ■' -t.« 


8101300 


j-101 4 

SgMJR 

1 1015 

dply 

J 1016 

DpLYl 

’1017. 

G0Tm 

1018 

uPLY ” 

1019 

TFLGO 

1020 

SFLGl 

1021 

DPLYI 

1022 

got o 

1023 

OpLY 

“1024 

TFLGO 

1025 

SFLGl 

1026 

dplyi 

1027 

U0 TO 

1023 

dply 

1029 

TFLGO 

“1030“ 

SFLGl 

1031 

TFLGO 

1032 

SFLGl 

1033 

DPLYI 

1034 

* Goto 

* 

K AF2 

* 

ERR 

1035 

dply 

1036 

exec 

1037 

TFLGO . 

1038 

SFLGO 

“1039 

“GOTO 

1040 

TESTO 

1041 

fesTO 

1042 

G0T0 

1043 

UPLY 

1044 

G0T0 

10 45 

“TESTO 

1046 

testo 

1047 

TESTO- 

1048 

GOTO 

1 1049 

DPLY 

] 1050 

G0T0 

“1051 

.-UPLY' 

1052 

G0T0 

1053 

UPLY 


- 


8101100 

secondary options, enter spr and optibn desired 

1. FCC AND EOS/CRG COMPARATORS RESET 

2. FCC COMPARATORS SET 

3. EDS/CRG COMPARATORS SET _ 

4~FCC“AND~EDs/CRG COMPARATORS SET 

5,8101500. 8101800_,B102300,» 

8102800 ,8101100 

OPTION ENTERED 1 


OPTION- ENTERED 3 


OPTION ENTERED 4 


8003500 

0 PT 1 0 N - ENTER‘Sir 2 

FI. 8102100 . 

• * F 3 " " ' 

- B003500 

OPTION- ENTERED 3 

F2. 8102600 

F4 

8003500_ 

OPTION ENTERED 4 

FI. 8103100 

r3 

F2.B103300_ 

F4 

8003500 

:RR0R ROUTINES 

^routine F0R ldi Scan FJIlurE 

• **ERR0R*** 

CONFIGURATION SCAN UNSUCCESSFUL: 

IVXF3.B185000 _ 

F14.B022500 

F14 

— 8003900 

PFCC/0N/*6D31,B1O43OO 

" PFCC/S3N/*6D41,B104300 

8004500- 

#»FCC"P0WER,^6bir.*6D31,+6D4l N0T IN SAME STATE 

8004500 _ _ 

— PWH/SP/GR-1 ,8104900 

PWH/SP/GR-2,8104900 

- PWH/SP/GR-3, 8104900 

8005100 

»#ALL EDS/CRGUP T0 SPEED INDICATIONS N0T 0N 

8005100 __ , 

#*FCC''P0WER r_ TNDl i C'ATI’0N DID N0T~ C0ME 0N 

8006000 

**S-1C BURN MODE INDICATION DID N0T C0ME 0N 



-program compile of ivar kafz 
\t PREPS AS 5 09 6^10/70 REV 0 


SERIES o AS5Q9 


REVISION o 0000 


;ST-PR0GHAM COMPILE 0 Ft JVAR KAF 2 
; .0AT PREPS’ AS 5 O 9 6^10/70 REV 0 — 


SERIES © AS509 


REVISION o 0000 


1054 G0T0 
“loss' Up LY 

1056 G 0 T 0 

1057 U£LYl' 

1058 DPLY 

1059 G0T0 

1060 DpLY 
"TO 61 — G0T0~ 

1062 DPLY 

1063 G0T0 

1064 UpLY 
1063 G0T0 - 
1066 OPLY 

TO 67 — G0T0~ 

1068 DPLY 

1069 G0T0 
Jr07O OpLY 

1071 G0T0 

1072 OPLY 
TO73~G0T0 — 

1074 OPLY 
1075’ G0T0 

1076 OpLY 

1077 G0T0 - 
• 

TO 78 — V I Sal- 
1079 INCX 
TOSO G0T0 

1081 OpLY 

1082 60 T0 

1083 OPLY 
T084 ~ G0T0- 

1085 OPLY 

1086 60T0 

1087 OPLY 


1088 

G0T0 

1089 

UPLY 

iOVQ 

1091 

DPLY 

- ’ 1092’ 

G0T0 

1093 

DPLY 

1094 

G0T0 

1095 

DPLY 

1096— 

'G0T0 

1097 

DPLY 

1098 

G0T0 

1099 

DPLY 

1100 

G0T0 

1101 

. 4 — 

DPLY 

1 : os T « — 


1103 . OpLY 

1104 G0T0 


8006100 

*#CSP~5Y57ETT'P0WER~TNDICATI 0N~DID~N0T _ T?0ME~0N‘ 

8006400 

5000PS-2/8URN# 8006800 

••S-II BURN M0DE INDICATION DID NOT COME 0N 
• B006000 

**ALL UP T0 SPEED IND.DID N0T C0M6 0N WITHIN 20 SEC 

B009100 

**REF 1 PnCH_P0S.N0T WITHIN *2 T0 *6 DEG/SEC. 

B0093Q0 

**CMD. PITCH P0S.N0T WITHIN 0.4 DEG/SEC. 0F REF. 

8009500 

**REF. PITCH NEG.N0T WITHIN -2 T0 -6 DEG/SEC. 

B010000 ~ 

• •CMD.PIjrCH_NEG.N0T WITHIN 0.4 DEG/SEC. 0F REF. 

B010200 "" 

••EDS/CRG PITCH COMPARATOR DID N0T SET. 

T " 8010650 

♦•SPARE PITCH P0S.N0T WITHIN ♦ 2 T0 *6 DFG/SEC. 

B0109H0 ‘ 

•♦SPARE PITCH NEG.N0T WITHIN -2 T0 -6 DEG/SEC. 

3011400 

**S-IV8 8URN MODE INDICATION DID N0T C0M6 0N. 

8011800 

INCREMENT ROUTINE F0R FCC TEST INPUTS * 

" 1OOOMD0, 480 “ 

“11 ' X3 , 8107800 

8011900 : — 

• •FCC- PIJTCH SERV0. COMPARATOR DID N0T SET. 

V ' ‘ ‘ 8012100 ‘ 

••FCC YAW SERV0 C0MPARAT0R DID N0T SET. 

B012500 

••REF. YAW P0S.N0T WITHIN +2 T0 *6 DEG/SEC. 

' B013200 

••CMD.YAW P0S.N0T WITHIN 0.4 DEG/SEC. 0F REF. 

8013400 " : 

••REF.YAW NEG.N0T WITHIN -2 TO -6 DEG/SSC. 

: boi39oo — 

••CMD.YAW NEG.N0T WITHIN 0.4 DEG/SEC. 0F REF. 

8014100 

••EDS/CRGYAW C0MPARAT0R DID N0T-SET. 

8014600 

♦•SPARE YAW P0S.N0T WITHIN *2 T0 *6 DEG/SEC. 

8014900 

••SPARE YAW NEG.N0T WITHIN -2 T0 -6 DEG/SEC. 

" 8015400 

••FCC R-Y_l SPATIAL COMPARATOR DID N0T SET. 

B015900 

♦» FCC R-V 2 SPATI AL COMPARATOR DID N0T SET. 

B016100 e ~ “ 

••FCC PITCH SPATIAL COMPARATOR DID N0T SET. 

80165Q0 ’ ’ 




iL . 


1105 

a-'Ply 

i'H P,6 

gbt a 

i 1107 

OptY 

1108 

GOTO 

; 1109 

. Cply 

1110 

G0T0 

1111 

UPLY 

"I'll 2" 

G0T 0 

1113 

OpLY 

111* 

G0T0 ~ 

1115 

dply 

1116 

G0T0 ' 

.1117 

DPLY 

“111 8' 

G0T0 


185000KEGN 

185200^PLY 


1853000ELYI 
1354OOG0T0 " 
185500DPLY1 


135600SFLG1 
18570QOELY0 
1858OOG0T0 ~ 
18590 0 UpLY 
'189998KeTrr~ 
189999SEMI 


999998T6RH 

999999GN1) 


••REF.R0LL P0S.N0T WITHIN ♦ 2 T0 *6 DEG/SEC. 

R017400 

••CMD.R0LL P0S.N0T WITHIN 0.4 DEG/SEC. 0F REF. 

, R017600 

••REF.R0LL NEG.N0T WITHIN -2 TO -6 DEG/SEC. 

aoiaioo 

••CMD.R0LL NEG.NBT WITHIN 0.4 DEG/SEC. 0F REF. ' __ 

80183oo 

••EDS/CRG R0LL COMPARATOR DID N0T SET. 

BOJ.8800 

••SPARE R0LL P0S.N0T WITHIN 0 *2 T0 *6 DEG/SEC. 

•* 8019100 

••SPARE R0LL NEG.N0T WITHIN -2 T0 -6 DEG/SEC. 

B0196QO” 

VXfS-SUBRBUTINE WHICH 0FFERS RETRY BR TERMINATE ONLY 
r I VYF3 , 0189998 

•••PROGRAM CANN9T C®NT1NUE WITH THIS ERROR 
*#»C0NDITI0N. PROGRAM wlLL TERMINATE AFTER 10 
•••SECOND DELAY UNLESS THE S-IC BURN MODE SWI TCH 

***is Placed In the 'off'positIon before delay 

•••EXPIRES.WHEN S-IC BURN MODE SWITCH IS PLACED 
•••BACK IN AUTO POSITION, PROGRAM WILL ENTER A RETRY 

10000LDI3005,B1B5500 ' 

- “ 8189998- 

•••PROGRAM BEING DELAYED BY CCIS PANEL OPERATOR. 

• ••PROGRAM WILL RETRY THE F aTLED CONDITION WHEN 

•••THE S-IC BURN MODE SWITCH IS RETURNED TO AUTO; 

F14 

10 000LDI3005,B1 85900 

• 818530 0 

PROGRAM IS RETESTING FAILED CONDITION 
r— j VXF 3 

•••TEST STEP SUBSEQUENT TO THE RETURN OPERATOR 

«**0F SUBROUTINE 'VXF3 HAS BEEN EXECUTED. PROGRAM 

•••IS NOW IN UNRESTRICTED SEMI. 


071300^ 

"071400 

071500 

071600 

071700 

071800 

071 900 

072000 

072100 

072200 

072300 

072400 

072500_ 

672600 

072700 

072800 

072900 

073000 

_073100_ 

073200 

073300 

073400 

073500 

073600 

_073700_ 

073800 

073900 

074000 

074100 

074200 

_074300_ 

074400 

074500 

074600 

074700 

074800 

074900 
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AT PREPS AS509 6/1Q/7Q REV 0 


SERIES o AS509 


MCR-70-425 


APPENDIX C 


KAF2 FLIGHT CONTROL PREPS PROGRAM 
WRITTEN IN A L 0 F T 


(Phase III Presentation Material NAS10-7308) 



• ft 


" ST PROGRAM *K AF 2* FLIGHT CONTROL PREPARATIONS F O'? AS509 IMPLEMENTED USING 

.. aloft * a language oriented TO flight engineering and testing 

•« DECEM8ER 17tl970 •• 


BEGIN DICTIONARY DATA BANK _ K AF 2 DISC OUTPUTS TO VEH _ • 


SPECIFY . IU ZERO COHMXNO ON . WITH .OORESS ••MOOA" AND CHANNEL ••M005Z8” 
AND CONVERTED BY _ MDO CONVERSION _ • 

SPECIFY . COMPARATOR RESET . VITH ADDRESS • • HDOA • • AND CHANNEL -MOOITS” 

AND CONVERTED BY . MOO CONVERSION . ■ 

SPECIFY . COHMANO FCC MATRIX ENABLE . VITH ADDRESS ”MOOA” AND CHANNEL 

* * MD04C8 * * AND CONVERTED BY - MDO CONVERSION - - 

SPECIFY _ EDS COMP MNTR RESET . WITH ADDRESS * * MDO A* * AND CHANNEL ••MD0409" 

AND CONVERTED BY _ MDO CONVERSION _ • 

SPECIFY _ EOSRG ZERO TORQUE CM □ ON . WITH AODRESS ,, MDOA»* AND CHANNEL 

* * MOOR 10 * * AND CONVERTED BY _ MDO CONVERSION . • 

SPECIFY . IU RAMP POSITIVE ON . WITH AODRESS • • MDOA* * AND CHANNEL ••ND048Q" 
AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY IU RAMP PCS _ WITH ADDRESS "MDOA" AND CHANNEL "MD0694" 

AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY _ IU RAMP NEG _ WITH AOORESS ••MDOA'* AND CHANNEL " MD0695* * 

AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY _ IU ST 1 24M . WITH ADORESS ••MDOA” AND CHANNEL ••MD01789** 

AND CONVERTED BY _ MDO CONVERSION _ • 

SPECIFY . IU CONTROL RATE GYRO . WITH ADDRESS ••MDOA" AND CHANNEL 
g » HOC 1 790 • ’ AND CONVERTED BY _ MDO CONVERSION _ • 

SPECIFY _ IU YAW SELECT _ WITH AODRESS "MDOA" AND CHANNEL "MD0I799" 

AND CONVERTED by _ MDO CONVERSION _ . 


C-2. 


cT 

SPECIFY _ IU POLL SELECT _ WITH ADDRESS * • MDO A • • AND CHANNEL ••MDOISOO** 
AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY _ IU PITCH SELECT _ WITH ADDRESS * ' MOO A * • ANO CHANNEL ••MD0180l«» 
AND CONVERTED BY _ MOO CONVERSION _ . 

SPECIFY _ IU TEST INPUT A _ WITH ADDRESS •*MDOA*« AND CHANNEL ••MD01802** 
AND CONVERTED BY _ MOO CONVERSION _ • 

SPECIFY _ IU TEST INPUT 3 _ WITH AOORESS * ' M DO A • • AND CHANNEL ••M001803 # * 
AND CONVERTED BY _ MDO CONVERSION _ * 

SPECIFY _ IU SIC BURN TEST . WITH ADDRESS ••HDOA»» AND CHANNEL 
••MD01804** AND CONVERTED BY _ HDO CONVERSION _ • 

SPECIFY _ IU SII BURN TEST _ WITH ADDRESS * * MOO A • • AND CHANNEL 

* * MDO 1 80 5 * * AND CONVERTED BY _ MOO CONVERSION . . 

SPECIFY _ IU Si V B BURN TEST _ WITH AOORESS ••MDOA»* AND CHANNEL 

* * MDO 1806** AND CONVERTED BY _ MOO CONVERSION _ • 

SPECIFY _ IU Si V B COAST TEST _ WITH AOORESS • , MDOA , » AND CHANNEL 
••MD018C7** AND CONVERTED BY _ MOO CONVERSION „ • 

SPECIFY _ IU STEP ENA3LE _ WITH AOORESS • * MDO A * • AND CHANNEL ••M001819** 
AND CONVERTED BY _ MCO CONVERSION _ . 

SPECIFY _ IU FCC SYSTEM PWR _ WITH AODRESS ' • MDO A • • ANO CHANNEL 
» • MOO 1 82 3 * * AND CONVERTED 3Y _ MOO CONVERSION _ . 

SPECIFY _ IU EDS RG SYS POWER _ WITH ADDRESS * * MDO A* * ANO CHANNEL 
••MD01903** AND CONVERTED BY _ MDO CONVERSION _ • 

SPECIFY _ IU EOS RG ROLL AXIS SEL _ WITH AODRESS • • MDO A * • ANO CHANNEL 

* * MDO 1 90 4 • * AND CONVERTED BY _ MOO CONVERSION _ . 

SPECIFY _ IU EDS RG YAW AXIS SEL _ WITH ADDRESS ••MDOA , » AND CHANNEL 

* * MDO 1 90 5 * * ANO CONVERTED BY _ MDO CONVERSION _ • 



SPECIFY . IU EOS RG PITCH AXIS SEL . WITH ADDRESS "MOO*** AND CHANNEL 

* *MC01 90S * * AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY _ IU EOS RG PEF GYRO SEL _ WITH ADDRESS **MDOA** AND CHANNEL 
* * K 001907** AND CONVERTED BY _ HD 0 CONVERTION . • 

SPECIFY _ IU EOS RG CMD GYRO SEL _ WITH ADDRESS **MDOA** ANO CHANNEL 
••M001909** AND CONVERTED BY _ MDO CONVERTION _ • 

SPECIFY _ IU EOS RG SPARE GYRO SEL . WITH ADDRESS ••MDOA** AND CHANNEL 

* *MD019 1C * * AND CONVERTED BY . MDO CONVERSION _ . 

SPECIFY . IU SIC BURN SUB _ WITH AOORESS **MDOA** AND CHANNEL **8002006 
AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY _ IU SI V B 8URN SUB _ WITH AODRESS **MDOA** AND CHANNEL 
••MD02007** AND CONVERTED BY _ MDO CONVERSION _ • 

SPECIFY _ IU SI V B COAST SUB _ WITH AODRESS ••MDOA** AND CHANNEL 

* *MD02008 • • AND CONVERTED BY _ MDO CONVERSION _ . 

SPECIFY _ IU SII 8URN SUB _ WITH AODRESS »*MDOA»* ANO CHANNEL **8002009 
ANO CONVERTED BY _ MDO CONVERSION _ • 

DICTIONARY DATA BANK _ KAF2 DISC OUTPUTS TO VEH _ COMPLETE • 



BEGIN DICTIONARY DATA BANK _ DD AS SIGNAL FUNCTIONS _ • 


SPECIFY _ SIC/BURN _ WITH ADDRESS • • DP 1 AO- 1 2 J 1 0-0 1 * * AND CHANNEL *’12JlO 
AND STATE CONVERTED BY _ D DAS CONVERSION _ . 

SPECIFY _ s 2 BURN _ WITH ADDRESS » 'DP 1 AO-1 2 JO 7-06 * * AND CHANNEL **12J07*» 

AND STATE CONVERTED BY _ ODAS CONVERSION _ • 

SPECIFY _ S4B BURN . WITH ADDRESS • *DP 1 AO- 1 2 JO 2-0 1 • • AND CHANNEL "12J02" 
and STATE CONVERTED BY _ DDAS CONVERSION _ . 

SPECIFY _ P/SERVO/COMP _ WITH AODRESS * *0P 1A0-12 J03-01 • • AND CHANNEL ••12J03’ 
AND STATE CONVERTED BY _ OOAS CONVERSION _ • 

SPECIFY Y/SERVO/COMP _ WITH ADDRESS * *DP 1 AO- 12 J0 4-0 1 * * AND CHANNEL **12JQ4 
AND STATE CONVERTED BY _ OOAS CONVERSION . . 

SPECIFY _ P/SPAT/COMP . WITH ADDRESS • * OF 1 AO-1 2 J06-0 1 • • AND CHANNEL **12jOG* 
AND STATE CONVERTED 8Y _ DDAS CONVERSION _ • 

SPECIFY _ R-Y1/SP/C0HP _ WITH AOORESS * *DP 1 AO-1 2J05-01 • * AND CHANNEL **12005 
AND STATE CONVERTED 8Y _ ODAS CONVERSION _ • 

SPECIFY _ R-Y2/SP/C0HP . WITH AODRESS • *0P 1AC-12J07-01 * * AND CHANNEL **12J0? 

ANO STATE CONVERTED BY _ DDAS CONVERSION _ . 

SPECIFY _ FCC/0N/>GD11 - WITH AOORESS » *DP 1A0-12J01-03 * * AND CHANNEL **12J01 
ANO STATE CONVERTED BY _ ODAS CONVERSION . . 

SPECIFY _ FCC/CN/*GD31 . WITH ADDRESS » »DP 1 AC-12J01-04 * * AND CHANNEL **12JQ1 
AND STATE CONVERTED BY _ DDAS CONVERSION _ • 

SPECIFY _ FCC/0N/*6D41 _ WITH ADDRESS » » DP 1 AO- 1 2 JO 1-05 * * AND CHANNEL **12J0I 
AND STATE CONVERTED BY _ DDAS CONVERSION . . 

SPECIFY _ ROLL/COHP _ WiTh ADDRESS * • DPI AO- 12 jO 8-02 * * AND CHANNEL **12j08** 
ANO STATE CONVERTED BY _ OOAS CONVERSION _ • 



tf 

SPECIFY 


SPECIFY 
SPECIF Y 


SPECIFY 


SPECIFY 


SPECIFY 

SPECIFY 


SPECIFY 

SPECIFY 

specify 


SPECIFY 


SPECIFY 


0 - 5 - 

YAW/COMP _ WITH ADDRESS * ’D P 1 AO- 1 2 JO 8 -0 3 • • AND CHANNEL •*12J08*» 

ANO STATE CONVERTED BY _ ODAS CONVERSION _ • 

PITCH/COMP _ WITH ADDRESS • * DP 1 AC- 1 2 JO 8-0 M • • AND CHANNEL '•12J08** 

AND STATE CONVERTED 8Y _ D D AS CONVERSION _ . 

REF/RPLL . WITH ADDRESS • *DP 1 AO-O 3-0 5-00 • • AND CHANNEL •*03-05»» 

AND VALUE CONVERTED BY _ DD AS CONVERSION _ . 

REF/YAW _ WITH ADORESS * »DP1 AO-0 3-04-00 • • AND CHANNEL ••03-04*» 

AND VALUE CONVERTED BY _ OOAS CONVERSION _ . 

PEF/PITCH _ WITH ADDRESS •• D P 1AC-0 3-06-00 • • AND CHANNEL ••03-06** 

AND VALUE CONVERTED BY _ OOAS CONVERSION . . 

CMO/ROLL _ WITH ADORESS * 'CP 1 A0-03-0 3-00 • * AND CHANNEL ••C3-03" 

ANO VALUE CONVERTED BY _ OOAS CONVERSION . . 

CMD/YAW _ WITH ADDRESS * ’CP 1 AC-0 3*0 2-00 • • AND CHANNEL ••03-02** 

AND VALUE CONVERTED BY _ ODAS CONVERSION _ . 

CMD/PITCH ■_ WITH ADDRESS • • CP 1 AC-0 3-01 -00 • * AND CHANNEL •’03-01** 

AND VALUE CONVERTED BY _ DOAS CONVERSION _ . 

CSP/POWER/ON _ WITH ADDRESS • »DP 1 AO - 1 2 JO 1 -06 • • AND CHANNEL ••12J01** 
AND STATE CONVERTED BY _ ODAS CONVERSION _ . 

WH/SP/GR-1 _ WITH ADDRESS • »DP1 AO-1 2J08-05 • • AND CHANNEL •*12j08** 

AND STATE CONVERTED BY _ DOAS CONVERSION . . 

WH/SP/GR-2 _ WITH ADDRESS • » DP 1 A C- 1 2 JD 8-0 G * * AND CHANNEL * , 12j08»» 

AND STATE CONVERTED BY _ DOAS CONVERSION _ . 

WH/SP/GR-3 _ WITH ADDRESS * » DP 1 AO- 1 2 J08 -0 7 * • AND CHANNEL ••12J08** 

ANO STATE CONVERTED BY _ ODAS CONVERSION _ . 


DICTIONARY DATA BANK 


DOAS SIGNAL FUNCTIONS _ COMPLETE 



c<* 

BEGIN DICTIONARY DATA BANK .DISCRETE I/O FROM ESE PANELS.. 


e-u 


SPECIFY.IU ZERO COMO LDI.WITH AODRESS ••LDIA*» AND CHANNEL * *LDI 03 78 • ® 

ANO CONVERTED BY _LOI CONV_. 

SPECIFY.IU RAMP POSITIVE ldi.with address *»LDIA** AND CHANNEL **LDI0*«8O** 

ANO CONVERTED BY _LOI CONV.. 

SPECIFY.IU RAMP NEGATIVE LOI.WITH ADDRESS **LDIA* # AND CHANNEL ••LDI0481*® 

AND CONVERTED 8Y _LOI CONV_. 

SPECIFY.IU ST-124M ON.UITh ADDRESS * *LD IA * • AND CHANNEL **LDI2570»» 

ANO CONVERTED BY _LOl CONV.. 

SPECIFY.IU CONTROL RATE GYRO ON.UITH ADDRESS **LDIA»» AND CHANNEL •*LDI2572*» 
AND CONVERTED BY _LDI CONV.. 

SPECIFY.IU CONTROL RATE GYRO OFF.UITh ADDRESS ,, LDIA»» AND CHANNEL ,, LDI2573" 
ANO CONVERTED 3Y _LOI CONV.. 

SPECIFY.IU Yaw Select ON.UITh ADDRESS "LOIA** and CHANNEL •*LDI2590»* 

ANO CONVERTED BY _LDI CONV.. 

SPECIFY.IU YAW SELECT OFF.UITH ADDRESS •*LDIA»* AND CHANNEL •*LDI2591®* 

AND CONVERTED 8Y _LDI CONV.. 

SPECIFY.IU ROLL SELECT ON.UITH ADDRESS ••LDIA” AND CHANNEL •*LDI2592** 

AND CONVERTED BY _LDI CONV.. 

SPECIFY.IU ROLL SELECT OFF.UITH ADDRESS **LDIA’* AND CHANNEL •’LDI2593** 

AND CONVERTED BY .LOI CONV.. 

specify.iu pitch select on.with address ••ldia*» and channel ••LD^sgv** 

AND CONVERTED BY _LOI CONV.. 

SPECIFY.IU PITCH SELECT OFF.UITH ADDRESS **lDIA** AND CHANNEL "LDI2595®* 

ANO CONVERTED BY .LOI CONV.. 



c7 


0-1 

SPECIFY.IU TEST INPUT A ON.WITH ADDRESS **LDIA , » AND CHANNEL • *LDI259& * * 

AND CONVERTED BY .LOI CCNV_. 

SPECIFY.IU TEST INPUT B ON.WITH ADDRESS **LDIA** AND CHANNEL ••LDI2598** 

AND CONVERTED BY _LOI CONV.. 

SPECIF Y_IU TEST INPUT B OFF.WITH ADDRESS ••LDIA** AND CHANNEL **LDI2599** 

ANO CONVERTED BY _LOI CONV.. 

SPECIF Y_IU S-IC BURN TEST ON.WITH ADDRESS ••LDIA** AND CHANNEL **LDI2600** 

AND CONVERTED 8Y _LDI CONV.. 

SPEC IFY_IU S-II BURN TEST ON.WITH ADDRESS ••LDIA** AND CHANNEL ••LDI2602** 

AND CONVERTED 8 Y _LOI CONV.. 

SPECIFY_IU S-IVB BURN TEST ON.WITH ADDRESS * , LDIA*» AND CHANNEL •*L0I2604•• 

ANO CONVERTED BY _LOI CONV.. 

SPECIFY. IU S-IVB COAST TEST ON.WITH ADORESS •*LDIA»* AND CHANNEL *»LDI2606** 

AND CONVERTED BY _LOI CONV.. 

SPEC IF Y.IU S-IVB COAST TEST OFF.WITH ADDRESS »'LDIA»* AND CHANNEL •’LDI2607" 

ANO CONVERTED 8Y _LOI CONV.. 

SPECIFY. IU STEP ENABLE ON.WITH ADDRESS "LDIA** AND CHANNEL ••LDI2630** 

AND CONVERTED BY _LDI CONV_. 

SPECIF Y.IU STEP ENABLE OFF.WITH ADDRESS •»LDIA*» AND CHANNEL ••LDI2631** 

ANO CONVERTED BY _LOI CONV_. 

SPECIFY.IU GUIDANCE FAILURE SUB ON.WITH ADDRESS » , LDIA»* AND CHANNEL »*LDI2662*» 
AND CONVERTED BY _LOI CONV.. 

SPECIFY.IU SPACECRAFT CONTROL ON.WITH ADDRESS “LOIA** AND CHANNEL ••LDI2664** 
ANO CONVERTED BY _LOI CONV.. 

SPECIFY.IU S-IC BURN SUB ON.WITH ADDRESS •*LDIA»» AND CHANNEL ••LDI3004** 

ANO CONVERTED BY .LD I CONV.. 

SPECIFY.IU S-IC BURN SUB OFF.WITH ADDRESS * *LOIA * * AND CHANNEL ••LDI3005*-* 

AND CONVERTED 8Y _LOI CONV.. 


6 



Q-t 

SPECIFY.IU S-IVB BURN SUB ON. WITH AOORESS "LOIA" AND CHANNEL ••L0I3006** 

Ano CONVERTED BY _LDI CONV.. 

SPECIFY. IU S-IV9 BURN SU3 OFF.WITH ADDRESS "LOIA" ANO CHANNEL "LDI3DD7" 

AND CONVERTED BY .LOI CONV_. 

SPECIFY.IU S-IV8 COAST SUB ON.WITH ADDRESS "LDIA" ANO CHANNEL "LDI3008" 

AND CONVERTED BY _ldi CONV_. 

SPECIFY.IU S-II BURN SUB ON.WITH ADDRESS "LDIA" AND CHANNEL "LOI3DIO" 

AND CONVERTED BY _LOI CONV.. 

SPECIFY.IU S-II BURN SUB OFF.WITH ADDRESS "LDIA" AND CHANNEL "LDI30I1" 

ANO CONVERTED BY _LDI CONV.. 

SPECIFY.IU FCC SYSTEM PWR OFF.WITH AOORESS "LDIA" AND CHANNEL "LDI2639" 

AND converted BY _LDI CONV_. 

SPEC IF Y.l V3 AUX HYD PUMP POWER.WITH AODRESS • • LDO A " AND CHANNEL "L001705" 

AND CONVERTED BY _LOO CONV_. 

SPECIFT.IVB APS 2 ENG VALVE PWR.WITH ADDRESS ••LDOA*' ANO CHANNEL "LD01855" 

ANO CONVERTED BY _LDO CONV_. 

SPECIF Y.l V3 APS 1 ENG VALVE PWR.WITH AODRESS ••LDOA" ANO CHANNEL "L001937" 

AND CONVERTED BY _LDO CCNV_. 

SPECIFY.IU EOSRG ZERO TORQUE CM D LDI.WITH ADDRESS "LOIA" AND CHANNEL 
* • L DIO 4 ID** AND CONVERTED BY _IDI CONV.. 

SPECIFY.IU RAMP POS LDI.WITH AOORESS "LDIA" AND CHANNEL "L0I0S9A" 

AND converted BY _LDI CONV_. 

SPECIFY.IU RAMP NEG LDI.WITH ADDRESS "LDIA" AND CHANNEL "LDI0695" 

AND converted BY _LDI CONV.. 

SPECIFY.IU EOS RG SYSTEM POWER OFF.WITH ADDRESS "LDIA" ANO CHANNEL "LDI2799" 
AND CONVERTED BY _LDI CONV.. 

SPECIF Y.IU E DS RG ROLL AXIS SEL ON.WITH ADDRESS "LDIA" AND CHANNEL "LDI2800" 
AND CONVERTED by _ldi conv_. 

* 

* 



SPEC IF Y_ IU EOS RG POLL AXIS SEL OFF. WITH ADDRESS "LOIA** AND CHANNEL 
••L0I28C1** AND CONVERTED BY _LDI CONV_« 

SPEC IF Y_I U EOS RG YAW AXIS SEL ON.WITH ADDRESS ••LDIA»« ANO CHANNEL "L0I2802*' 

AND CONVERTED BY _LDI CONV_. 

SPEC IF Y_ I U EDS RG YAW AXIS SEL OFF.WITH AODRESS • *LDIA* * ANO CHANNEL **L0I2803< 
AND CONVERTED BY .LDI CONV.. 

SPEC IF Y_ I U EOS RG PITCH AXIS SEL ON.WITH ADORESS "LOIA** AND CHANNEL 

• * L DI2 90 4 * ' AND CONVERTED BY _LDI CONV_« 

SPEC IF Y_ IU EDS RG PITCH AXIS SEL OFF.WITH ADDRESS "LOIA** AND CHANNEL 
•*LDI2805** AND CONVERTED BY _LDI CONV.. 

SPECIF Y_ I U E OS RG REF GYRO SEL ON.WITH AODRESS **LDIA** AND CHANNEL ••LDI2806* 
and converted BY _LDI CONV.. 

SPEC IF Y_ IU EOS RG REF GYRO SEL OFF.WITH AOORESS **LOIA** AND CHANNEL **LDI2807 
AND converted BY _LDI CCNV_. 

SPEC IF Y_ IU EDS RG CMD GYRO SEL ON.WITH AODRESS **LDIA»* ANO CHANNEL ••L0I2810* 
AND CONVERTED by _loi conv_. 

SPECIF Y_ I U EDS RG CUD GYRO SEL OFF.WITH ADORESS **LDIA** ANO CHANNEL *^012811 
AMD CONVERTED by _loi conv_. 

SPECIFY.IU EOS RG SPARE GYRO SEL ON.WITH ADDRESS #, LOIA** ANO CHANNEL 

• »L 012812* * AND CONVERTED BY _LDI CONV_. 

OFF.WITH ADDRESS 


SPEC IF Y_ I U EDS RG SPARE GYRO SEL 
” * L 012 8 1 3 * * AND CONVERTED 


BY .LDI CONV. 


* * LDIA * * AND CHANNEL 


£ -io 


ti<7 


S PEC IF Y _FL ®G 25.WITH ADDRESS * ’FLAG** USING FUNCTION CODE 
AND STATE CONVERTED BY.FLAG CONVERSION.* 

SPECIFY _F LAG 26.UITH ADDRESS "FLAG" USING FUNCTION CODE 
AND STATE CONVERTED 8Y.FLAG CONVERSION.* 
SPECIFY.FLAG 27.WITH ADDRESS "FLAG" USING FUNCTION CODE 
ANO STATE CONVERTED BY.FLAG CONVERSION.* 

SPECIFY .FLAG 28.WITH ADDRESS • ’FLAG * * USING FUNCTION CODE 
AND STATE CONVERTED 8Y.FLAG CONVERSION.* 
SPECIFY.FLAG 37.WITH ADDRESS * * FLAG * * USING FUNCTION CODE 
ANO STATE CONVERTED 8Y.FLAG CONVERSION.* 
SPECIFY.FLAG 38.UITH ADDRESS * * FLA G * * USING FUNCTION CODE 
AND STATE CONVERTED 8 Y.FL AG CONVERSION.* 
SPECIFY.FLAG 39.WITH ADDRESS "FLAG" USING FUNCTION CODE 
AND STATE CONVERTED BY.FLAG CONVERSION.* 
SPECIFY.FLAG 47.UITH ADORESS "FLAG" USING FUNCTION CODE 
AND STATE CONVERTED BY.FLAG CONVERSION.* 


••STATE" 


••STATE" 


"STATE" 


"STATE" 


"STATE" 


"STATE" 


"STATE" 


"STATE" 


SPECIFY .TERMINATE. WITH ADORESS XXXXXX 
CONVERTED BY _ INTERRUPT 


USING FUNCTION CODE YYYYYY 


AND STATE 


DICTIONARY DATA B ANK.DISCRETE 


I/O FROM ESE PANELS .COMPLETE* 



C'i 

C A\ 

BEGIN DICTIONARY DATA BANK _ INPUT/OUTPUT DEVICES 

SPECIFY _ C RT l.LINE 1 _ WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY . CRT DISPLAY _ . 

SPECIFY .CRT l.LINE 2_ WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY _ . 

SPECIFY _CRT l.LINE 3. WITH ADDRESS XXXXXX USING FUNCTION CODE A 1 2 AND VALUE 
CONVERTED 8Y _ CRT DISPLAY . . 

SPECIFY .CRT l.LINE 4. WITH ADDRESS XXXXXX USING FUNCTION CODE Al2 AND VALUE 
CONVERTED BY _ CRT DISPLAY _ . 

SPECIFY .CRT l.LINE 5. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY . CRT DISPLAY _ . 

SPECIFY .CRT l.LINE 6. WiTh ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY _ . 

SPECIFY .CRT l.LINE 7_ WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY _ . 

SPECIFY .CRT l.LINE 8. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY . . 

SPECIFY .CRT l.LINE 9_ WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY _ . 

SPECIFY .CRT l.LINE 10. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

.SPECIFY .CRT l.LINE 11_ WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED 8Y _ CRT DISPLAY 

SPECIFY _ C RT l.LINE 12. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

SPECIFY .CRT l.LINE 13. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 


CONVERTED by _ CRT DISPLAY _ 



c.' v 

C - 1 

SPECIFY .CRT l.LINE 1<»_ WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

SPECIFY .CRT l.LINE IS. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY . CRT DISPLAY 

SPECIFY .CRT l.LINE 16. WITH ADORESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY . CRT DISPLAY 

SPECIFY .CRT 1 .LINE 17. WITH AODRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

SPECIFY .CRT l.LINE 18. WITH AODRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

SPECIFY .CRT l.LINE 19. WITH AOORESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

SPECIFY .CRT l.LINE 20. WITH ADORESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY .. 

SPECIFY .CRT l.LINE 21. WITH ADORESS XXXXXX USING FUNCTION COOE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY _. 

SPECIFY .CRT l.LINE 22. WITH ADDRESS XXXXXX USING FUNCTION CODE A12 AND VALUE 
CONVERTED BY _ CRT DISPLAY 

SPECIFY .PRINTER. WITH ADDRESS XXXXXX USING FUNCTION CODE YYYYYY ANO VALUE 
CONVERTED BY .PRINTER FORMAT.. 

SPECIFY .HAG TAPE. WITH ADDRESS XXXXXX USING FUNCTION CODE YYYYYY AND VALUE 
CONVERTED by .MAG TAPE FORMAT.. 

DICTIONARY DATA BANK _ INPUT /OUTPUT DEVICES . COMPLETE. 
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RECEDING PAGE BLANK NOT FILMED 


BEGIN PR0GRAM.KAF2. “FLIGHT CONTROL PREPARATIONS FOR AS509**. 


USE DICTIONARY DATA BANK. K AF 2 DISC OUTPUTS TO VEH _* 

. DDAS SIGNAL FUNCTIONS .♦ 
.DISCRETE I/O FROM ESE PANELS.* 
_ INPUT/OUTPUT DEVICES .. 


DECLARE 

DECLARE 

DECLARE 

DECLARE 

OECLARE 

DECLARE 

declare 

OECLARE 

DECLARE 

DECLARE 

OECLARE 

DECLARE 

OECLARE 

DECLARE 


.CSP POWER ON TIME. TIME. 
.GR-1 UP-TO-SPEED INDICATION 
_GR- 2 UP-TO-SPEED INDICATION 
_GR-3 UP-TO-SPEED INDICATION 
_FCC POWER ON TIME. TIME. 

.T 2. TIME. 

.TEST COMPLETE TIME. TIME. 
_PR1_ NUMERIC. 

_PR2_ NUMERIC. 

_PR3_ NUMERIC. 

_PR4_ NUMERIC. 

.PR5. NUMERIC. 

_PR6_ NUMERIC. 

.INDEX. NUMERIC. 


TIME. TIME. 
TIME. TIME. 
TIME. time. 


• •SCOW* • 

••scox»* 

• * SCOT* • 

••scoz" 
• *scov»* 


< 


REPLACE _T 1 _ FOR _FCC POWER ON TIME 




C-|S Q 


DECLARE TABLE.FC PREPS SCAN . WITH 4 COLUMNS INDEXED BY.CN. LABELED 


w NUM3ER* 

FUNCTION. 

UNITS . 

_ST AT E_ BOOLEAN 


VING 

ROWS INDEXED B Y _RN_WI TH ENTRIES 





LOI NO. 

FCC SCAN LDIS 



. • 

1 . 

• *0378* *_IU 

ZERO COMD LD I _» 

ON/OFF. 

OFF 

AND 

2. 

* * 0480 * *_IU 

RAMP POSITIVE LDI.. 

ON/OFF. 

OFF 

ANO 

3 » 

• *0481 * *_IU 

ramp negative loi_* 

ON/OFF. 

OFF 

ANO 

4. 

**2S7a**_IU 

ST-124H ON. * 

ON/OFF. 

OFF 

ANO 

5* 

. »2572 * *_IU 

CONTROL RATE GYRO ON.. 

ON/OFF. 

OFF 

AND 

6. 

• • 257 3 • *_l U 

CONTROL RATE GYRO OFF.. 

ON/OFF. 

OFF 

AND 

7. 

• *2590* *_IU 

YAW SELECT 0N_. 

on/off. 

OFF 

ANO 

8* 

* * 2591 * *_x U 

YAW SELECT OFF.. 

ON/OFF. 

OFF 

ANO 

9. 

* *2592* *.IU 

roll select ON.* 

ON/OFF. 

OFF 

ANO 

10. 

• *2593* *_IU 

ROLL SELECT OFF.. 

ON/OFF. 

OFF 

AND 

11. 

. *2 594* * _IU 

pitch select on_. 

ON/OFF. 

OFF 

ANO 

12. 

• • 2595 • «_IU 

pitch SELECT OFF.. 

ON/OFF. 

OFF 

ANO 

13. 

* *2596* *_IU 

TEST INPUT A 0N_. 

ON/OFF. 

OFF 

ANO 

1 <> • 

**2598** _IU 

TEST INPUT B 0N_» 

ON/OFF. 

OFF 

ANO 

15. 

♦ *2599* *_IU 

TEST INPUT B OFF.. 

ON/OFF. 

OFF 

AND 

16. 

* * 2S00 **_iu 

S-IC BURN TEST 0N_. 

ON/ OFF. 

OFF 

AND 

17. 

» *2602* *_IU 

S-H BURN TEST ON.. 

ON/OFF. 

OFF 

AND 

18. 

* * 2604 **_IU 

S-IV3 BURN TEST 0N_. 

ON/OFF. 

OFF 

ANO 

19. 

* *2606* »_IU 

S-IVB COAST TEST ON.. 

ON/OFF. 

OFF 

ANO 

20. 

• • 2507 » »_IU 

S-IV3 COAST TEST OFF_. 

ON/ OFF. 

OFF 

ANO 



C* 5 V 


21. 

' • 2630 • *.I U 

STEP ENABLE ON.. 

ON/OFF. 

OFF 

AND 

22. 

• *2631* *_IU 

STEP ENABLE OFF.. 

CN/OFF » 

OFF 

AND 

23. 

* *2662**_IU 

GUIOANCE FAILURE SUB ON.. 

ON/OFF. 

OFF 

AND 

24 • 

• *266*1 * *.IU 

SPACECRAFT CONTROL 0N_. 

ON/OFF* 

OFF 

AND 

25. 

•• 3004 * *_I U 

S-IC BURN SUB ON.. 

ON/OFF. 

OFF 

AND 

26. 

* *3005* *_IU 

S-IC BURN SUB OFF.. 

ON/OFF. 

OFF 

AND 

27. 

• • 3006 **_IU 

S- I VB BURN SUB 0N_. 

ON/OFF. 

OFF 

AND 

28. 

* *3007* *_IU 

S-IVB BURN SUB OFF.. 

ON/OFF. 

OFF 

AND 

29. 

** 3C08**_IU 

S-IV9 COAST SUB 0N.» 

ON/OFF. 

OFF 

ANO 

30. 

• *3010* *_IU 

S-II BURN SUB ON.* 

ON/OFF. 

OFF 

AND 

31. 

* * 3011 » *_IU 

S-II 8URN SUB OFF.. 

ON/OFF* 

OFF 

ANO 

32. 

* *2639* *_IU 

FCC SYSTEM PWR OFF.. 

CN/OFF* 

OFF 

AND 


LOO NO, 

FCC SCAN LOOS 



. • 

33. 

* *1705* * _I VB 

aux hVd pump power.* 

ON/OFF* 

OFF 

AND 

3 *» * 

•• 1855 * • _I VB 

APS 2 ENG VALVE PWR.. 

ON/OFF* 

OFF 

AND 

35. 

* *1937* * _I V B 

APS 1 ENG VALVE PWR_» 

ON/OFF. 

OFF 

AND 




LDI NO 


EOS/CRG SCAN LOIS 


• » 


• • 


36. 

" 410** 

• 

_IU EOSRG ZERO TORQUE CMO LDI_» 

ON/OFF, 

OFF 

AND 

37, 

*» 694 « • 

_IU RAMP POS L 0 1_ » 

ON/ OFF, 

OFF 

AND 

38, 

** 695 * * 

_IU RAMP NEG LD I_» 

ON/OFF, 

OFF 

ANO 

39, 

* *2799** 

_IU EOS RG SYSTEM POWER 0 FF., 

ON/ OFF, 

OFF 

ANO 

<<0, 

* *2800 * * 

.IU EDS RG ROLL AXIS SEL 0N_, 

ON/OFF, 

OFF 

ANO 

41, 

’ *2801** 

_IU EOS RG ROLL AXIS SEL OFF., 

ON/OFF, 

OFF 

ANO 

42, 

*•2802** 

_IU EDS RG YAW AXIS SEL 0N_» 

ON/OFF, 

OFF 

ANO 

43, 

* *2803* • 

_IU EOS RG YAW AXIS SEL OFF., 

ON/ OFF, 

OFF 

ANO 

44 , 

• *2804 • • 

_IU EOS RG PITCH AXIS SEL ON., 

ON/OFF, 

OFF 

ANO 

45, 

* *2805** 

.IU EOS RG PITCH AXIS SEL OFF., 

ON/ OFF. 

OFF 

ANO 

46 » 

» • 2806 • • 

-IU EDS RG REF GYRO SEL ON., 

ON/OFF. 

OFF 

ANO 

47, 

» *2807** 

_IU EOS RG REF GYRO SEL OFF., 

ON/OFF, 

OFF 

ANO 

48, 

*•2810** 

_IU EOS RG CMO GYRO SEL ON., 

ON/OFF. 

OFF 

ANO 

49 , 

* *281 1** 

_IU EOS RG CMO GYRO SEL OFF., 

ON/ OFF. 

OFF 

ANO 

50, 

* *2812 • • 

_IU EDS RG SPARE GYRO SEL ON., 

ON/OFF 

OFF 

ANO 

51 , 

* *281 3* • 

_IU EOS RG SPARE GYRO SEL OFF., 

ON/ OFF. 

OFF 

• 




OECLARE_FC FLAG T ABL E_W I T H 9 COLUMNS INDEXED 8Y_SC_AND LABELED 


ROW NUMBER, FUNCTION* UN I TS * _S T 1 .80 OL E A N . _ST 2 _ BO OL E A N • _S T 3. 
BOOLEAN. _ST4_800LEAN. .ST5.800L EAN »_ST6_800LEAN. HAVING 8 ROWS 
INDEXED BY.FR.WITH ENTRIES 


• *F R 

FUNCTION 

UNITS 

ST 1 

ST 2 

ST 3 

ST 9 

STS 

ST6 

. • 

1 . 

.flag 

25 .* 

ON/OFF* 

ON* 

OFF . 

OFF. 

OFF . 

OFF. 

OFF 

AND 

2 . 

.flag 

26 . • 

ON/OFF. 

OFF. 

ON * 

OFF. 

OFF. 

OFF. 

OFF 

AND 

3 * 

.flag 

27 .* 

ON/OFF* 

OFF. 

CFF • 

OFF. 

OFF. 

OFF. 

OFF 

AND 

9 • 

.FLAG 

28 . » 

ON/OFF. 

OFF. 

OFF. 

OFF. 

OFF. 

OFF. 

OFF 

AND 

5 . 

.FLAG 

37 .* 

ON/OFF* 

OFF. 

OFF • 

OFF. 

ON. 

OFF. 

OFF 

AND 

6 » 

.FLAG 

38 _* 

ON/OFF » 

OFF. 

OFF. 

OFF. 

OFF. 

ON. 

OFF 

AND 

7 . 

.FLAG 

39 _* 

ON/OFF* 

OFF. 

OFF. 

OFF. 

OFF. 

OFF. 

ON 

AND 

9 . 

.flag 

4 7_, 

ON/OFF. 

ON. 

ON* 

ON. 

ON. 

ON. 

ON 

• 




OECLARE.FLAG 
OECL ARE.FLAG 
OECLARE.FLAG 
OECLARE.FLAG 
OECLARE.FLAG 

oeclare.flag 

oeclare.flag 

oeclare.flag 

DECLARE .FLAG 
OECLARE.FLAG 

oeclare.flag 

oeclare.flag 

oeclare.flag 

OECLARE.FLAG 


I. B00LEAN 
2.800LE AN 

3. B00LEAN 

4. BOOLEAN 

5. BOOLEAN 
S. BOOLEAN 

7. BOOLEAN 

8. B00LE AN ' 

9. BOOLEAN 
10.300LEAN 

I I . BOOLEAN 
12.300LEAN 

13. BOOLEAN 

1 4. B00LE AN 


OFF. 
OFF. 
OFF. 
OFF. 
OFF. 
OFF. 
OFF. 
OFF. 
OFF. 
= OFF 
r OFF 
= OFF 
= OFF 
= OFF 



C-2.° 





DECLARE TABLE . 

KAF2 TERM FUNCTIONS. WITH 4 

COLUMNS INDEXED 

BY.KN 

. LABELED 

ROW NUMBER » 

FUNCTION. 

UNITS. _ 

STATE. 

boolean 


HAVING 24 ROWS 

INDEXEO BY_FN_ WITH ENTRIES 



1 

•• 1 

MDO NO. 

2 

3 

4 

« 9 

1* 

• * C4 80 • *_ IU 

RAMP POSITIVE ON _• 

ON/OFF. 

OFF 

AND 

2. 

• • 0694 • *. IU 

RAMP POS _• 

ON/OFF. 

OFF 

ANO 

3* 

• • C6 95 * * _ IU 

RAMP NEG _• 

ON/OFF. 

OFF 

AND 

<i » 

• * 1 790* *_ IU 

CONTROL RATE GYRO _» 

ON/ OFF. 

OFF 

AND 

5 » 

**1799* *_ IU 

YAW SELECT _. 

ON/OFF. 

OFF 

AND 

6* 

• • 1 801 • »_ IU 

PITCH SELECT _• 

ON/OFF. 

OFF 

AND 

7. 

• * 180 3 ' * _ IU 

TEST INPUT B _• 

ON/OFF. 

OFF 

AND 

8 * 

•»1807«*_ IU 

SIVB COAST TEST _. 

ON/ OFF. 

OFF 

AND 

9 » 

**1819**_ IU 

step enable .» 

ON/OFF • 

OFF 

AND 

10. 

•*1904**_ IU 

EOS RG ROLL AXIS SEL 

ON/OFF. 

OFF 

ANO 

11* 

•*1905»*_ IU 

EDS RG YAW AXIS SEL _» 

ON/OFF . 

OFF 

ANO 

1 2 » 

* * 1906* •_ IU 

EOS RG PITCH AXIS SEL _» 

ON/ OFF. 

OFF 

AND 

13# 

**1907* *_ IU 

EDS RG REF GYRO SEL _• 

ON/OFF. 

OFF 

ANO 

14. 

• *1910* *_ IU 

EDS RG SPARE GYRO SEL _» 

ON/ OFF. 

OFF 

ANO 

15# 

**2006 **_ IU 

SIC BURN SUB _• 

ON/OFF . 

OFF 

AND 

16# 

. *2007* •_ IU 

SIVB BURN SU8 .» 

ON/ OFF. 

OFF 

ANO 

17. 

* *2008 * * _ IU 

SIVB COAST SUB _» 

ON/OFF » 

OFF 

AND 

18# 

• *2009’ *_ IU 

SII 3URN SUB _• 

ON/ OFF. 

ON 

ANO 

19# 

* * 2C09 * * . IU 

SII BURN SUB _» 

ON/OFF » 

OFF 

ANO 

20. 

• *0378* IU 

ZERO COMD ON _. 

ON/ OFF. 

ON 

ANO 

21. 

*»D410*»_ IU 

EDSRG ZERO TORQUE CMD ON _♦ 

ON/OFF. 

ON 

ANO 

22. 

•*0378* *_ IU 

ZERO COMD ON _. 

ON/ OFF. 

OFF 

AND 

23. 

•»C410«*_ IU 

EDSRG ZERO TORQUE CMD ON _» 

ON/OFF » 

OFF 

and 

24 . 

* * 1909* *_ IU 

EOS RG CMD GYRO SEL _. 

ON/ OFF. 

OFF 






3EGIN_R£ TRY OR TERMINATE 


* I VX F 3 • • 


C-^» 


DISPLAY TEXT 

{•♦♦PROGRAM CANNOT CONTINUE WITH THIS ERROR) ON. CRT 1 »LINE 1_. 

OISPLAY TEXT 

( ♦♦•CONDITION. PROGRAM WILL TERMINATE AFTER 10) ON. CRT 1 » LINE 2_. 

OISPLAY TEXT 

< * * * SECOND DELAY UNLESS THE SIC BURN MODE SWITCH) ON.CRT 1*LINE 3_. 

OISPLAY TEXT 

{♦••IS PLACEO IN THE OFF POSITION BEFORE DELAY) ON.CRT l.LINE A_. 

DISPLAY TEXT 

(•♦•EXPIRES. When SIC BURN MODE SWITCH IS PLACED) ON.CRT 1»LINE 5_. 

DISPLAY TEXT 

(♦••BACK IN AUTO POSITION. PROGRAM WILL ENTER A RE TR Y .) ON.CRT l.LINE 6.. 
SI 9 5 30 D VERIFY.IU sic BURN SUB OFF. IS on WITHIN 10SEC • *LDI300S* • 

OTHERWISE GOTO S189998. 

OISPLAY.CRT 1 clear.. 

DISPLAY TEXT 

(••♦PROGRAM BEING OELAYED BY CCIS PANEL OPERATOR.) ON.CRT l.LINE 1_. 

DISPLAY TEXT 

(•♦•PROGRAM WILL RETRY THE FAILED CONDITION WHEN) ON.CRT l.LINE 2_ . 

DISPLAY TEXT 

(••♦THE SIC BURN MODE SWITCH IS RETURNED TO AUTO.) ON.CRT l.LINE 3 


C-32- 



SI 95600 ASSIGN.FLAG 14.0N.. 

SI 85 700 VERIFY.IU SIC BURN SUB OFF.IS CFF WITHIN 10SEC 
OTHERWISE GOTO S185300. 

OISPLAY TEXT 

(PROGRAM IS RETESTING FAILED CONDITION) ON.CRT 1 * LINE «»-. 


• *LD 1 3005 * * 


SI 89908 ENO.RETRY OR TERMINATE.. 

SI 3 999 3 REOUEST TEXT (***T.EST STEP SUBSEQUENT TO THE RETURN OPERATOR***! ON 
.CRT l.LINE 1_. 

REOUEST TEXT C***OF SUBROUTINE V XF 3 HAS BEEN EXECUTED. PROGRAM***! ON 
.CRT l.LINE 2.. 

REQUEST TEXT (***IS NOW IN UNRESTRICTED SEMI***) ON .CRT l.LINE 3.. 



0-13 


soooicc begin critical .termination subroutine, with input .term table.. 

S00020C APPLY .TERMINATION TABLE. FUNCTIONS .STATE.. 

S0C03C0 DISPLAY .PROG NAME.t TEXT (HAS BEEN FORCIBLY TERMINATED > ON 
.CONSOLE CODE.. 

SOOOUCO END CRITICAL .TERMINATION SUBROUTINE.. 





"TVfc^rt 4 'w 



PRECEDING PAGE BLANK NOT FILMED 



* 

C-lf 


S100C00 WHEN INTERRUPT 
WITH INPUT 


.TERMINATE. OCCURS THEN PERFORM .TERMINATION SUBROUTINE. 
_KAF2 TERM FUNCTIONS.. 


SIDOIOD ENABLE .TERMINATE.. 


K AF 2 ATOLL PROG NOT REQUIRED IN ALOFT AS TABLES AND FLAGS 
STORAGE LOCATIONS . FL AGS • SE T • IN ATOLL ARE ’ASSIGNED *IN 
FLAGS MUST 3E SPECIFIED WHILE INTERNAL FLAGS MUST 8E 


"STEPS 6 THRU 12 IN 
ARE NOT DEDICATED 
ALOFT . EXTERNAL 
DECLARED . •• 

S10C20D DISPLAY .CRT 1. CLEAR.. 

••START FLAG SET UP ROUTINE** 


VEPIF Y.FL 

AG 47. 

.IS ON OTHERWISE 

VERIF Y.FC 

flag 

T ABLE.FUNC TIONS 

VERIFY.FC 

FLAG 

table.funct IONS 

VERIF Y.FC 

flag 

TABLE.FUNCTIONS 

VERIFY.FC 

FLAG 

TABLE.FUNCT IONS 

VERIF Y.FC 

flag 

TABLE.FUNCTIONS 


GO TO 5101000. 


ARE 

EQUAL 

T O.ST l.THEN 

GO 

TO 

S 201000 

ARE 

equal 

T0.ST2.THEN 

GO 

TO 

S202000 

ARE 

EQUAL 

T O.S T3.THEN 

GO 

TO 

S 203000 

ARE 

equal 

T 0 _ST 4. THEN 

GO 

TO 

S204000 

ARE 

EQUAL 

TO. STS. THEN 

GO 

TO 

S 205 000 


VERIFY.FC FLAG T A B L E.FUNC T I ONS ARE EQUAL T0.ST6.THEN GO To S2DBOOO 



o' 


C- V* 


S1010P0 DISPLAY text 

(KAF2 MANUAL OPTION SELECT ROUTINE! ON.CRT 1.LINE 1_. 

OISPLAY TEXT 

( KAF2 PRIMARY OPTIONS. ENTER OPTION DESIRED) ON.CRT l.LINE 2.. 


DISPLAY TEXT 


OISPLAY TEXT 


1. FCC AND fOS/CRG PREPS) ON.CRT l.LINE 3.. 


< 2. FCC PREPS ONLY) ON.CRT l.LINE 3.. 
DISPLAY TEXT 

( 3. EDS/CRG PREPS ONLY) ON.CRT l.LINE 4_. 

S1C2000 REQUEST TEXT 

< TYPE 1. 2. OR 3) ON.CRT l.LINE 5. 
AND SAVE AS.PRIME OPTION.. 

OISPLAY.CRT l.LINE 6 CLEARED. • 


IF. PRIME 

OPTION.IS 

EQUAL 

TO 

1 

THEN 

GO 

TO 

S105000 

IF. PRIME 

OPT I ON. I S 

EQUAL 

TO 

2 

THEN 

GO 

TO 

S106000 

if.prime 

OPTION.IS 

EQUAL 

TO 

3 

THEN 

GO 

TO 

S107000 


INPUT ERROR) ON.CRT l.LINE 6_. 


OISPLAY TEXT 
( 

GO TO SI 02000. 

S1050C0 DISPLAY TEXT 

( OPTION 1 SELECTED) ON.CRT l.LINE S_. 

ASSIGN.FLAG l.ON. 

ASSIGN.FLAG 2. ON. 


GO TO S110000 



S1060GC DISPLAY TEXT 

( OPTION 2 SELECTED) ON. CRT l.LINE 6_. 

ASSIGN. FLAG 1 .ON 
GO TO S 1 lOOQO* 

S1070CD DISPLAY TEXT 

( OPTION 3 SELECTEDl ON.CRT l.LINE 6_. 

ASSIGN.FLAG 2. ON 
GO TO SI 10000. 

S110CC0 DISPLAY TEXT 

( KAF2 SECONDARY OPTIONS. ENTER OPTION DESIRED) ON.CRT l.LINE 8. 

DISPLAY TEXT 

( 1. FCC AND EOS/CRG COMPARATORS RESET) ON.CRT l.LINE 9. 

DISPLAY TEXT 

( 2. FCC COMPARATORS SET) ON.CRT l.LINE 10.. 

DISPLAY TEXT 

< 3. EOS/CRG COMPARATORS SET) ON.CRT l.LINE ll_. 

OISPLAY TEXT 

( 4. FCC ANO EDS/CRG COMPARATORS SET) ON.CRT l.LINE 12.. 

I 

S1120C0 REQUEST TEXT 

t TYPE 1. 2. 3. OR 4) ON.CRT l.LINE 13.AND 

SAVE AS .SECONDARY OPTION.. 

DISPLAY.CRT l.LINE 14 CLEARED.. 


IF.SECOND ary 

OPTION .IS 

EQUAL 

TO 

1 

THEN 

GO 

TO 

S115000. 

IF.SECONDARY 

OP T I ON. IS 

EQUAL 

TO 

2 

THEN 

GO 

TO 

S 1 16000. 

IF.SECOND ARY 

OPTION. IS 

EQUAL 

TO 

3 

THEN 

GO 

TO 

S 1 1 7000 . 

IF.SECONOARY 

OP T I ON. IS 

equal 

TO 

4 

then 

GO 

TO 

SI 17000. 


DISPLAY TEXT 

< INPUT ERROR) ON.CRT l.LINE 14_. 


GO TO S 1 1 2000 


S115C0C DISPLAY TEX.T 

, SECONDARY OPTION 1 ENTERED) ON.CRT l.LINE 13.. 

GO TO S 3 OOOOO. 

S11GOOO DISPLAY TEXT 

( SECONDARY OPTION 2 ENTERED) ON.CRT l.LINE 1 3_. 

jp pt_AG 1 .IS OFF GO TO S30C00C. 

ASSIGN.FLAG 3_0N. 

GO TO S30CC00. 

SI 17000 OISPLAY TEXT 

, SECONDARY OPTION 3 ENTERED) ON.CrT l.LINE 13_. 

IF.FLAG 2_I S OFF GO TO S^OOOOOO. 

ASSIGN.FLAG *l_ON. 

GO TO S 300000. 

S1180C0 DISPLAY TEXT 

, SECONDARY OPTION 4 ENTERED) ON.CRT l.LINE 13.. 

IF.FLAG 1 _ IS OFF GO TO S1184C0. 

ASSIGN.FLAG 3_0N. 

S 1 18400 IF.FLAG 2.IS OFF GO TO S3C00C0. 

ASSIGN.FLAG 4_0N. 

GO TO S300C00 • 

S201Q00 ASSIGN.FLAG l.ON. 

60 TO SZOCOOO. 

S202000 ASSIGN.FLAG 2_0N. 

GO TO S 300000 • 

S203000 ASSIGN.FLAG l.ON. 

ASSIGN.FLAG 2_0N. 

GO TO S 300000. 




S2040C0 


S2050C0 


5206000 


ASSIGN. FLAG 1 .ON . 
ASSIGN.FLAG 2_0N. 
ASSIGN.FLAG 4_0N. 
GO TO S 3 00000. 
ASSIGN.FLAG l.ON. 
ASSIGN.FLAG 2_GN. 
ASSIGN.FLAG 3. ON. 
GO TO S 300000. 
ASSIGN.FLAG l.ON. 
ASSIGN.FLAG 2_0N. 
ASSIGN.FLAG 3_0N. 
ASSIGN.FLAG «l_ON. 


S3000CO ACTIVATE.FC PREPS SCAtf.ALL. 

S3001 00 IF.FLAG l.I S ON GO TO S 300500 . 

LET.RN.ri . 

S300110 OEACTIVATE.FC PREPS SC AN. RO W C .RN. ) . 
L£T_RN_r_RN_-»l. 

IF.RN.IS LESS THAN 36 THEN GO TO S30011Q. 
GO TO S 300600 • 

S30050C IF.FLAG 2.IS ON GO TO S300600. 


LET_RN_r36. 


S300510 DEACTIVATE.FCC PREPS SC AN.ROW <_Rn_> . 


LET_RN_:_RN_*1 « 


IF.RN.IS LESS THAN 52 GO TO S300510. 

$ 300tC0^£RIFT> c PREPS SC AN.FUNCT IONS ARE EQUAL To.ST ATE.OTHERW ISE GO 
S6C0000. 

*iT 

5 300 700 IF.FLAG 1. IS OFF THEN GO TO S301500. 

<// 

S300800 VERIFY _ FCC/0N/*6011 _ IS OFF OTHERWISE GOTO S327200. 

S 300900 y 1?E A D GMT INTO _FCC POWER ON TIME.. 

S30 I OOO^TURN _ IU FCC SYSTEM PWR _ ON, 

S30110C DISPLAY .CRT 1 CLEAR.. 

0*0 

S301200 OISPLAY TEXT ( IU FCC SYSTEM PWR ON 1 ON .CRT IvLINE 1_. 

S 30 1 30d^A SS IGN .FLAG 6. **FCC POWERED ON BY PROGRAM * • ON. 
S301«»00 V:r IF_FLAG 2. IS OFF THEN GOTO S302100. 

S301500 v ‘vERIFY _ CSP/POVER/ON _ IS OFF OTHERWISE GOTO S327700. 

530 1 GOO^RE AO GMT INTO _CSP POWER ON TIME.. 


TO 


M001823 


S301700^TURN . IU ED S R G SYS POWER . ON. 

S3C1800^TlSPLAV TEXT ( IU EOS RG SYS POWER ON) ON .CRT ItLlNE 2. 
S 30 1 900 *AS SIGN .FLAG 5. **CSP POWERED ON BY PROGRAM** ON. 
S302000 S IF_FL»G 1. IS OFF THEN GOTO S30*500. 


••MD01903 





• »M00378** 


5302100 TURN _ IU ZERO COMMAND _ ON FOR 10QNSEC. 

S 302200 TURN _ IU ST-124M _ OFF. ""X 

S302300 TURN _ IU CONTROL RG _ ON. \ 

S3024C0 TURN _ IU YAW SELECT _ OFF. \ 

S302S00 TURN _ IU ROLL SELECT _ OFF. 

S 302600 TURN _ IU PITCH SELECT _ ON. V 

S302700 TURN _ IU TEST INPUT A OFF. , 

/ /Y\P S 

S3028C0 TURN . IU TEST INPUT 8 . ON. I ' 

S302900 TURN _ IU SIC BURN TEST _ OFF. \ 

S 30 30 00 TURN _ IU SII BURN TEST „ OFF. 

S30 31 00 TURN _ IU SIV3 8URN TEST OFF. 

/ 

S 30 3200 TURN _ IU SIVB COAST TEST _ OFF. j 

S303300 TURN _ IU STEP ENABLE _ ON. / 

S 30 3*1 00 TURN _ IU SIVB BURN SUB _ OFF. / 

S303500 TURN _ IU SIV8 COAST SU8 _ OFF. 

S3036C0 TURN _ IU SII BURN SUB _ OFF. 

'■ r ° 

S 30 3 70 0 DISPLAY TEXT (FCC MOOE CHECKS IN PROGRESS) ON _CRT 
S 30 3800 TURN _ IU SIC BURN SUB _ ON FOR 1C0MSEC. 

S30 3300 VERIFY _ FCC/ON/* GDI 1 _ IS OFF THEN GOTO S328300. 

S 30 *i C 00 VERIFY _ FC C/ON/ -*6 0 3 1 _ IS OFF THEN GOTO S328300. 

S3C4100 VERIFIY _ F CC /ON/* SO 4 1 _ IS OFF THEN GOTO S328300. 

S 304200 VERIFY _ SIC BURN SUB _ IS OFF THEN GOTO S328500. 

S3Q4300 TURN . IU SII 3URN SUB _ ON. 

S304400 IF .FLAG 2_ IS OFF THEN GOTO S305600. 

S304500 VERIFY _ CSP/POUER/ON _ IS OFF THEN GO T 0 S328700. 

S 304600 DISPLAY TEXT {GYRO RAMP EXERCISE AND COMPARATOR SET 


• •HD01789** 

• * MD01 790* * 

• *MDO 1 799 * • 

• * M0Q1 800* • 

• ’MD01801 • • 
• • M001 802* • 

• *M00 1 803 * • 
* • M001 804* • 

• ®MD0 1 805 • • 
* • M001 80S* • 
• *MDO 1 807 • • 
• *MD0X819* • 

• ’MD02007 * • 

• * M002008* • 

• *HD02009 * • 

I » LINE 3_ • 

• 'MD0200G * • 


• * M002009* • 


IN PROGRESS) ON 


-CRT 1 »LI NE 4 


C-3^ 




S30480C TURN _ EDS/RG ZERO TORQUE COMMAND . ON FOR 100MSEC. 
S3049C0 TURN _ IU EDS RG ROLL AXIS SEL - OFF. 

S 30 50 00 TURN _ IU EDS RG Y AW AXIS SEL _ OFF. 

S305100 TURN _ IU EOS RG PITCH AXIS SEL _ ON. 

S305200 TURN _ IU EOS RG REF GYRO SEL . ON. 

S305300 TURN _ IU EOS RG CMD GYRO SEL - ON. 

S3C5400 TURN _ IU EDS RG SPARE GYRO SEL .. OFF. 

S305SC0 IF.FLAG 1. IS OFF THEN GOTO S30S700. 

S305S00 VERIFY _ S2 BURN _ IS OFF THEN GOTO S328900. 

S305700 TURN _ IU SIV3 8URN SUB _ ON. 

S305800 TURN _ IU Sll BURN SUB _ OFF. 

S30S9C0 LET .INOEX. - I. 

S 306000 READ GMT INTO _T2_. 

S306100 IF _T2. IS LESS THAN _T1_ «• 8SEC THEN GOTO S306300. 

S 306200 GOTO S306600. 

S30G300 TURN. IU RAMP POSITIVE . ON FOR 1SEC. 

S30G400 LET .INDEX _ INDEX _•* 1. 

S30650C IF.INOEX.^l IS LESS THAN S THEN GOTO S306100. 
S3066C0 IF. FLAG 2. IS OFF THEN GOTO S3292QO. 

S306700 IF.FLAG 5. IS OFF THEN GOTO S308600. 

S 306 800 IF.FLAG 7_ IS ON THEN GOTO S307200. 

S30S900 VERIFY _ WH/SP/GR-1 _ IS ON OTHERWISE GOTO S307200. 

S3O7OC0 READ GMT INTO _GR-1 UP-TO-SPEED INDICATION T IHE_» 

S30710Q ASSIGN .FLAG 7. **GR-1 UP-TO-SPEEO DATA TAKEN* • ON. 
S 30 7200 IF.FLAG 8_ IS ON ThEN GOTO S307600. 

S307300 VERIFY _ WH/SP/GR—2 _ IS ON OTHERWISE GOTO S307600. 

S 30 74 00 READ GMT INTO _GR-2 UP-TO-SPEED INDICATION TIME.. 

S 30 7 SOO ASSIGN .FLAG 8. **GR-2 UP-TO-SPEED DATA TAKEN** ON. 
S 30 76 00 IF.FLAG 9. IS ON THEN GOTO S308000. 


• •MDO 1 * 10 * 

•• MD019Q4* 
• *MDO 1 905 * 
• • MD01 906* 
• *HDO 1 907 
• • M001909 
• *MDO 1 9 10 


• • MD02007 
• *M002C09 


• *M00«»80 



S307700 
S307800 
S307900 
S 308000 
S308100 
S308200 
S308300 
S 30 84 cn 
S308500 
S 30 8600 
S303700 

S308800 

S308900 

S 309000 
S309100 

S309200 
S 30 9300 
S30940Q 
S3095C0 

S 30 9600 
S309700 
S309800 
S309900 


VERIFY . WH/SP/GR-3 _ IS ON OTHERWISE GOTO S3C8400. 

READ GMT INTO _GR-3 UP-TO-SPIED INDICATION TIME.. 

ASSGN .FLAG 9. '*GR-3 UP-TO-SPEED DATA TAKEN** ON. 

IF.FLAG 7. IS OFF GOTO S308430. 

IF.FLAG 8. IS OFF THEN GOTO S30S400.' 

IF .FLAG 9. IS ON THEN GOTO S308GOO. 

RE AO GMT INTO .T3_. 

IF _T3_ IS LESS THAN _T1_*20SEC THEN GOTO S306800. 

GOTO S 32 9200. 

TURN _ IU RAMP POSITIVE . ON FOR 3SEC. **MD0694* 

VERIFY _ REF/PITCH _ IS BETWEEN 3.0QVDC AND 4.00VDC OTHERWISE 

GOTO S 32 94 CO . **VOLTS CONVERTED To DEGrEES/SEC BY SUBROUTINE* 

READ . REF/PITCH . ANO SAVE AS _PR1.. 

IF _ C M 0/P ITCH _ IS NOT BETWEEN .PR1.+C.10V AND _PRl.-0.10V THEN 
GO TO S329S00. 

TURN _ EDS/RG ZERO TORCUE COMMANO . ON FOR 100MSEC. **MD0410* 

VERIFY _ IU EOS RG ZERO TORQUE COMMAND . = 0 WITHIN 10SEC OTHERWISE 

GOTO S 30 9200 . **MD0635* 

TURN _ IU RAMP NEGATIVE . ON FOR 3SEC. **MD0695* 

VERIFY _ REF/PUCH _ IS NOT BETWEEN 1 ,00V AnD 2.00V THEN GOTO S329800. 
READ _ REF/PITCH _ AND SAVE AS _PR2_. 

IF _ CMO/PITCH _ IS NOT BETWEEN .PR2.4C.10V AND _PR2.-0.10V THEN 
GO TO S 330000. 

TURN _ IU EDS RG REF GYRO SEL _ OFF. **MD01907* 

TURN _ IU RAMP POSITIVE . ON. . ' " **M00694* 

VERIFY _ PITCH/COMP .IS ON WITHIN 3SEC OTHERWISE GOTO S309200. 

TURN _ IU RAMP POSITIVE _ OFF. ••MD0694* 


S 3 1 0000 VERIFY 


. PITCH/COMP _ IS OFF THEN GOTO S330200. 



S 31 01 CO 
S310200 
S 31 0300 
S310400 

S310500 

S310600 

S 31 0 700 
S310800 

S310900 
S 31 1000 
S31 1 100 
S3112C0 
S311300 
S3114C0 
S311500 
S31 1600 
S3 1 1 700 
S31 1800 
S3 1 1 900 
S 31 2000 
S312100 
S 31 2200 


CO*f 

TURN _ IU EOS RG CMO GYRO SEL . OFF. ••H001909** 

TURN _ IU EOS RG SPARE GYRO SEL _ ON. ••M001910 ,# 

TURN _ IU RAMP POSITIVE „ ON FOR 3SEC . ••MD0694" 

VERIFY CMO/PITCH _ IS NOT BETWEEN 3.00V0LTS AND 4.00VOLTS THEN 
GOTO S330400. 

TURN _ EOS/RG ZERO TORQUE COMMAND . ON FOR 100MSEC. ••M00410** 

VERIFY _ IU EOS RG ZERO TORQUE COMMAND - IS OFF WITHIN 10SEC OTHERWISE 

GOTO S310700. ••M0I635** 

TURN _ IU RAMP NEGATIVE _ ON FOR 3SEC. "MD0&9S** 

VEPIFY _ CMO/PITCH . IS NOT BETWEEN l.OOVOLT AND Z.OOVOLTS THEN 
GOTO S 330600. 

TURN _ EDS/RG ZERO TORQUE COMMAND . ON FOR 100MSEC. ••MD0410** 

IF_FLAG 1. IS OFF Then GOTO S312300. 

OISPLAY TEXT ( FCC COMPARATOR SET ROUTINE IN PROGRESS* ON _CRT 1»LINE S.. 
TURN _ IU S — i V B COAST TEST _ ON. "MD01807” 

VERIFY _ S'* 3 BURN _ IS OFF THEN GOTO S330800. 

LET _INDEX_ = _IN0EX_-*1. 

IF_INDEX_*1=S THEN GOTO S331000. 

VERIFY _ P/SERVO/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO S33140Q. 

TURN _ IU YAU SELECT _ ON. ••MD01799* 9 

TURN _ IU PITCH SELECT _ OFF. ••MD01801" 

VERIFY _ Y/SERVO/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO S331GOO. 

TURN _ IU S-IVB COAST TEST _ OFF. ••MD01807** 

TURN _ IU S I V B BURN SUB _ OFF. •»MD020Q7»» 

IF .FLAG 2. IS OFF THEN GOTO S315400. 





S3123C0 

TURN 

- 

IU 

EDS 

RG 

yaw axis SEL _ 

ON. 

S 31 2 400 

TURN 

- 

IU 

EOS 

PG 

PITCH AXIS SEL 

_ OFF. 

S 31 2 500 

TURN 

- 

IU 

EOS 

RG 

REF GYRO SEL _ 

ON. 

S3 1 2 600 

TURN 

- 

IU 

EOS 

RG 

CMD GYRO SEL _ 

ON. 

S312700 

TURN 

- 

IU 

EOS 

RG 

SPARE GYRO SEL 

_ OFF. 

S312800 

VERIF 

Y 


IU EOS 

RG ZERO TORQUE 

COMMAND 


• *MD0 1 905 • • 
••MOOiaOS** 
• *M00 1 907 • * 
• • MD01909* * 
• *M00 1 910 * * 


OTHERWISE GOTO S312900. 

S3 1 2900 TURN _ IU RAMP POSITIVE _ ON FOR 3SEC. ••M00694** 

S313CC0 VERIFY _ REF/YAU _ IS NOT BETWEEN 3.00V AND 4.00V THEN GOTO S331800. 

S3 1 3 1 00 RE AO _ REF/YAW _ ANO SAVE AS _PR3_. 

S 31 32 00 VERIFY _ CMQ/YAW _ IS NOT BETWEEN _PR3_*0.10 AND _PR3_-0.10 THEN GOTO 

S 3 3 2000. 

S 31 3300 TURN _ EDS/RG ZERO TORGUE COMMAND _ ON FOR 100MSEC. ••MD0410** 

S313400 VERIFY _ IU EOS RG ZERO TORQUE COMMAND . IS OFF WITHIN 10SEC ••MDX635** 
OTHERWISE GOTO S313500. 

S313500 TURN _ IU RAMP NEGATIVE _ ON FOR 3SEC. ••MD0695»« 


S3136G0 

VERIFY 

_ REF/YAW _ IS NOT 

BETWEEN l.COV AND 2.00V THEN 

GOTO 

S332200. 

S3 1 3 700 

READ _ 

REF/YAW _ AND SAVE 

AS _PR 4_. 



S 31 3800 

VERIFY 

_ CMD/ Y AW _ IS NOT 

BETWEEN _PR4_*0 .10 AND _PR4_ 

-0.10 

THEN GOTO 


S332400. 




S31 3900 

TURN _ 

IU EDS RG REF GYRO 

SEL _ OFF. 


• •MD01907* • 

S314000 

TURN _ 

IU RAMP POSITIVE _ 

ON . 


• • M00694* • 

S31 4100 

VERIFY 

_ YAK/COMP _ IS ON 

WITHIN 3SEC OTHERWISE GOTO S314200 

• 

S3142C0 

TURN _ 

IU RAMP POSITIVE _ 

OFF. 


• »MD0694*» 

S 31 4300 

VERIFY 

_ YAW/COMP _ IS OFF 

’ THEN GOTO S332600. 



S314400 

TURN _ 

IU EOS RG CMD GYRO 

SEL _ OFF. 


* • MD01 90S* • 

S31 4500 

TURN _ 

IU EDS RG SPARE GYRO SEL _ ON. 


•*MD01910*» 

S3 1 4 600 

TURN _ 

IU RAMP POSITIVE _ 

ON FOR 3SEC. 


• •MD0694»« 


S3147C0 VERIFY _ CMD/YAW _ IS NOT BETWEEN 3.00V AND 4.C0V THEN GOTO S332800 


S3 1*» 800 
S 31 4 900 

S315000 
S315100 
S 31 52 CO 
S315300 
S 31 5*1 00 
S3 1 5500 
S 3 1 5800 
S31 5700 
S315800 
S3 1 5900 
S316C00 
S316100 
S 31 6200 
S316300 
S 31 6«»00 
S31SS00 
S31660C 
S316700 
S31 6800 
S316900 
S 31 7000 
S317100 
S 31 7200 

S 31 7300 
$31 7«400 


TURN _ 

EOS/RG 

ZERO 

TORQUE 

COMMAND _ ON 

FOR 

10CMSEC. 

• * MOOR 10* * 

VERIFY 

_ IU EDS RG 

ZERO TORQUE COMMAND 

- is 

OFF WITHIN 

10SEC • ‘MDI635 * * 

OTHERWISE 

GOTO 

S315000. 




TURN _ 

IU PAMP 

NEGATIVE _ 

ON FOR 3SEC. 



* *MD0695 * * 

VERIF Y 

_ CMD/YAW _ 

IS NOT 

BETWEEN 1.00V 

AND 

2.00V THEN 

GOTO S333C00. 

TURN _ 

EOS/RG 

ZERO 

TORQUE 

COMMAND _ ON 

FOR 

100MSEC. 

• *MDOR 10 * * 

IF .FLAG 1. IS 

OFF 

THEN GOTO S316700. 




TURN _ 

IU S-IVB COAST TEST 

_ ON. 



• *MD01 807 • • 


VERIFY _ R-Y1/SP/C0MP _ IS ON WITHIN 3SEC OTHERWISE GOTO S333200. 


VERIF 

Y 

_ R 

-Y2/SP/C0MP _ IS ON WITHIN 3SEC 

otherwise 

GOT 0 S333*»00. 

TURN 

« 

IU 

PITCH SELECT .ON. 


• • MD01 801 • 

TURN 

— 

IU 

YAW SELECT . OFF. 


• ’MD01799* 

VERIF 

r 

P/SPAT/COMP _ IS ON WITHIN 3SEC 

OTHERWISE 

GOTO S 333600. 

TURN 

— 

IU 

ZERO COMMAND _ ON FOR 100MSEC. 


* *MD0378* 

TURN 

— 

IU 

CONTROL RG . OFF. 


* • M001 790* 

TURN 

— 

IU 

PITCH SELECT _ OFF. 


* *MDO 1801 * 

TURN 

— 

IU 

TEST INPUT 3 _ OFF. 


* ’MDOiaOS* 

TURN 

— 

IU 

SIVB COAST TEST . OFF. 


• *MD01807 * 

TURN 

— 

IU 

STEP ENA3LE _ OFF. 


• • M001819* 

IF .FLAG 2 

_ IS OFF THEN GOTO S3225C0. 



TURN 

• 

IU 

EOS RG ROLL AXIS SEL _ ON. 


,, MD0190<*» 

TURN 

— 

IU 

EOS RG YAW AXIS SEL _ OFF. 


• ’MD01905 * 

TURN 


IU 

EDS RG REF GYRO SEl. . ON. 


• • MD01 907 * 

TURN 

- 

IU 

EDS RG CM D GYRO SEL _ ON. 


* *M00 1 909 • 

TURN 

— 

IU 

EDS RG SPARE GYRO SEL _ OFF. 


• * M001 910 * 

VERIF 

Y 

_ I 

U EDS RG ZERO TORQUE COMMAND _ 

IS OFF WITHIN 10SEC ••M0I635* 


OTHERWISE GOTO S317300. 

TURN _ IU RAMP POSITIVE _ ON FOR 3SEC. **MD069<»»» 

VERIFY _ REF/ROLL _ IS NOT 3E TWEEN 3.00V ANO«I.OOV THEN GOTO S333800. 



cV? 

C-37 

S 31 7500 READ _ PEF/ROLL . AND SAVE AS _PR5_. 

S317600 VERIFY _ CMO/ROLL _ IS NOT BETWEEN .PR5_*0.10V AND _PR5_-0.10V THEN 
GOTO S334000 • 

S3177CO TURN _ EOS/RG ZERO TORQUE COMMAND _ ON FOR 100MSEC. ••MD0410** 

S3178CO VERIFY _ IU EDS RG ZERO TORQUE COMMAND „ IS OFF WITHIN 10SEC ••M0I635• , 
OTHERWISE GOTO S317900. 

S31 790C TURN . IU RAMP NEGATIVE _ ON FOR 3SEC. * *MD0G95 * * 

S318000 VERIFY _ REF/ROLL . IS NOT BETWEEN l.QDV ANO 2,00V THEN GOTO S334200. 
S3181CO READ _ REF ROLL _ AND SAVE AS _PR6_. 

S318200 VERIFY _ CMO/ROLL _ IS NOT BETWEEN _PR6_*0.10V ANO .PR6.-1 THEN 
GOTO S334MC0. 

S318300 TURN _ IU EDS RG REF GYRO SEL - ON. ••MD01907" 

S318400 TURN _ IU RAMP POSITIVE - ON. ••MD0&94** 

S3 1 8500 VERIFY _ ROLL/COMP _ IS ON WITHIN 3SEC OTHERWISE GOTO S318600. 

S 31 8600 TURN _ IU RAMP POSITIVE _ OFF. ••MD0694” 

S318700 VERIFY _ ROLL/COMP _ IS OFF THEN GOTO S334600. 

S 31 8800 TURN _ IU EDS RG CMO GYRO SEL _ OFF. • , MD01909»» 

S3199C0 TURN _ IU EOS RG SPARE GYRO SEL _ ON. ••H001910** 

S 31 9000 TURN _ IU RaPP POSITIVE _ ON FOR 3SEC • • , MOOG94 , » 

S319100 VERIFY _ CMD/ROLL _ IS NOT BETWEEN 3.00V AND 4.00V THEN GOTO S334800. 

S 31 9200 TURN _ EDS/RG ZERO TORQUE COMMAND _ ON FOR 100MSEC. **MD0410** 

S319300 VERIFY _ IU EDS RG ZERO TORQUE COMMAND _ IS OFF WITHIN 10SEC ••MOreSS** 
OTHERWISE GOTO S319400. 

S3194C0 TURN _ IU RAMP NEGATIVE _ ON FOR 3SEC. ••M00695»» 

S 31 9500 VERIFY _ CMO/ROLL _ IS NOT BETWEEN 1 .00V AnD 2.00V THEN GOTO S335000. 

S3 1 9600 TURN _ EDS/RG ZERO TORQUE COMMAND _ ON FOR 100MSEC. **M00410** 


S3197C0 IF .FLAG 5_ IS OFF GOTO S321700 



c 

9319800 

9319900 

9320000 

9320100 

9320200 

9320300 

932G400 

9320500 

9320600 

532G700 

532C80C 

9320900 

S321CC0 

9321100 

S 32 1 200 


C* 


0 1 9PL AY TEXT (EOS/CRG SYSTEM POWER APPLICATION) ON .CRT 1 1 L INE 6. 

0 1 5 PL A Y_ C9P POWER ON TIME. ON .CRT 1»LINE 7.. 

PRINT TEXT (EOS/CRS SYS PWR APP). _CSP POWER ON TIME. ON .PRINTER.* 
RECORD TEXT { E09/CRG SYS PW.R APP). . CSP POWER ON TIME. ON .MAG TAPE.. 
IF .FLAG 7. IS OFF GOTO 9320700. 

DISPLAY TEXT (GROUP l.UP TO 9PEED ) ON .CRT l.LINE 8.. 

DISPLA Y.GR-l UP -TO- SPEED INDICATION TIME. ON .CRT l.LINE 9.. 

PRINT TEXT (GROUP 1 UP- TO-SPEED ) . _GR-1 UP-TO-SPEED INDICATION TIME. 
ON .PRINTER.. 

RECORD TEXT (GROUP 1 UP - TO-SPEEO ) » _GR-1 UP-TO-SPEEO INDICATION TINE. 
ON .MAG TAPE.. 

IF .FLAG 8. IS OFF THEN GOTO 9321200. ; 

DISPLAY TEXT (GROUP 2. UP TO SPEED) ON .CRT l.LINE 9_. 

DISPLAY .GR-2 UP-T0-9PEE0 INDICATION TIME. ON .CRT l.LINE 10.. 

PRINT TEXT (GROUP 2 . UP - TO-S PE E D TlME>» _GR~2 Up-TO-SPEED INDICATION 
TIME. ON .PRINTER.. 

RECORD TEXT (GROUP 2. UP-TC-9PEED TIME). _GR-2 UP-TO-SPEED INDICATION 
TIME. ON .MAG TAPE.. 

IF .FLAG 9. IS OFF THEN GOTO 9321700. 



\ ’* • 


i 

f 



o ^ 

S321300 
S 32 1 4 CO 
S3215DO 

S321600 

S321700 

S3218D0 

S321900 

S322C00 

S32210D 

S322200 

S3223CO 


C-39 

€£&#' C 

DISPLAY TEXT (GROUP 3»UP TO SPEED) ON .CRT 1#LINE 11_. 

DISPLAY _GR-3 UP-TO-SPEED INDICATION TIME. ON .CRT 1.LINE 12.. 

PRINT TEXT (GROUP 3 » UP- TO-SP EED TIME) t .GR-3 UP-TO-SPEEO INDICATION 


TIKE. ON .PRINTER.. 

RECORD TEXT (GROUP 3 UP-TO-SPEED TIME*. _GR-3 UP-TO-SPEEO INDICATION 



time. 

. ON 

_KAG TAPE.. 



TURN 

. iu 

EDS 

RG 

ROLL AXIS SEL . 

. OFF. 

• • M001904* • 

TURN 

- IU 

EOS 

RG 

YAW AXIS SEL . 

OFF . 

• •M001905*' 

TURN 

- IU 

EDS 

RG 

PITCH AXIS SEL 

. OFF. 

• • MDOl 90S • • 

TURN 

_ iu 

EDS 

RG 

REF GYRO SEL . 

OFF. 

• ’MD01907 * * 

TURN 

- iu 

EOS 

RG 

CM 0 GYRO SEL _ 

OFF. 

••MD01909* • 

TURN 

- IU 

EDS 

RG 

SPARE GYRO SEL 

. OFF. 

• • M001910* * 

IF. FLAG 1. 

.IS 

OFF 

THEN GOTO S32360C .’’FCC OPTION NOT 

SELECTED** 



• * 0 1 D PROGRAM TURN ON FCC?** 


0 Q 


S 322500 1F.FLAG 6. IS OFF THEN GOTO S322900 ,**N0»» 

$322600 OISPLAY TEXT I.FCC SYSTEM POWER APPl IC A T ION> ON.CRT l.LINE I.. 
S32270C 01 SPL A Y.PCC POWER ON TIME_CN_CRT 1»EINE 2_* 

5322800 LET.FCC POWER ON TIME.EQUAL 0. 

S3229CO DISPLAY TEXT (*FCC PREPS PERFORMED) ON.CRT 1»LINE 3_. 

••IS FCC COMP. SET OPTION SELECTED?** 

S323100 IF.FLAG 3.IS ON THEN GOTO S3234C0 .’•YES** 

S323200 TURN _ COMPARATOR RESET _ ON FOR 1QQMSEC. 

S3233C0 GOTO S323500 . 

S323400 OISPLAY TEXT (*FCC COMPARATORS REMAINED SET) ON.CRT l.LINE 
S323500 IF.FLAG 2_IS OFF THEN GOTO S324100 . 

S 32 3 600 DISPLAY TEXT CEOS/CRG PREPS PERFORMED) ON.CRT l.LINE 5.. 

••IS EOS/CRG COWP.SET OPTION SELECTED?** 

S323700 IF.FLAG 1.IS ON THEN GOTO S324000 .»*YES** 

S3238C0 TURN _ EOS COMP MNTR RESET . ON FOR 10CMSEC. 

S323900 GOTO S32410D . 

S324000 OISPLAY TEXT l*EDS/CRG COMPARATORS REMAINED SET) ON.CRT l.LINE 
S32410C ASSIGN.FLAG 1.0FF. 

S324200 ASSIGN.FLAG 2.0FF. 

S324300 ASSIGN_FLAG 3.0FF. 

S3244C0 ASSIGN. FLAG 4 .OFF. 

S3 24 500 ASSIGN.FLAG 5. OFF. 

S3246C0 ASSIGN.FLAG 6.0FF. 

S324700 ASSIGN.FLAG 7.0FF. 

S324800 ASSIGN.FLAG 8.0FF. 

S324900 ASSIGN.FLAG 9. OFF. 


•M00379* 


• ’Moonoa 


6 _. 


S325COO 

S325100 

S 32 5200 

S3253C3 

S 32 54 CO 

S3255GQ 

S3256C0 

S3257C0 

S3258C0 

S3259C0 

S 326000 

S3261C0 

S3262C0 

S3263CO 

5 32 64 OC 

S 326500 


LET.FCC POWER ON T IME.EGUAL 0. 

LET.CSP POWER ON TlM£_£OUAL 0. 

LET.6R1 UP TO SPEED INDICATION TIME. EQUAL 0. 
LET.GR2 UP TO SPEED INDICATION T IME.EQUAL Q. 
LET.GR3 UP TO SPEED INDICATION TIME. EQUAL 0* 

LET. RN. EQUAL 1. 

DE ACTIVATE _FC PREPS SCAN.R 0W( _ RN. i . 
LET.RN_EQUAL.RN_* 1. 

IF.RN.IS LESS THAN 36 THEN GOTO S325600 . 
DISPLAY.CRT 1 CLEAR.. 

DISPLAY TEXT ( K AF 2 COMPLETE! ON.CRT 1 » L INE I_. 

READ GMT INTO.TEST COMPLETE TIME.. 

DISPLAY TEXT (AT TIME !*_TEST COMPLETE TIME. ON.CRT 
PRINT TEXT (KAF2 COMPLETE AT TIME > r.TEST COMPLETE 
RECORD TEXT (KAF2 COMPLETE AT TIME )»_TEST COMPLETE 
PROGRAM. XAF2.C0MPLETE. 


1 »LINE 2.. 

time.on.printer.. 

TIME.0N.MAG TAPE 



C-if-L 

**kaf 2 error routines’* 

S3266CO DISPLAY .CRT 1 CLEAR.. 

S326700 DISPLAY TEXT (CONFIGURATION SCAN UNSUCCESSFUL) ON .CRT l.LINE 1_. 

S3268CO PERFORM .RETRY OR TERMINATE.. 

S3259DO IF .FLAG 14. IS OFF THEN GO TO S324100. 

S327CDO ASSIGN .FLAG 14. OFF. 

S327IOO GOTO S3C0000. 

S327200 VERIFY _ FCC/ON/-.GD31 _ IS OFF THEN GOTO S327500. 

S327300 VERIFY _ FCC/0N/.6D41 . IS OFF THEN GOTO S327500. 

S 32 74 00 GOTO S3C14C0. 

S327500 OISPLAY TEXT (FCC POUER » *60 1 1 » ♦GD31 » ♦6041 NOT IN SAME STATE) ON 
.CRT 1 .LINE 2.. 

S327600 GOTO S301400. 

S3277CC VERIFY _ WH/SP/GR-1 _ IS OFF THEN GOTO S328100. 

S327800 VERIFY . UH/SP/GR-2 . IS OFF THEN GOTO S328100. 

S3279C0 VERIFY . UH/SP/GR-3 _ IS OFF THEN GOTO S328100. 

S323000 GOTO S302000. 

S328100 DISPLAY TEXT (ALL EDS/CRG UP TO SPEED INDICATIONS NOT ON) ON 
.CRT l.LINE 3_. 

S 32 8200 GOTO S302000. 

S32830Q DISPLAY TEXT (FCC POWER INDICATION DID NOT COME ON) ON .CRT l.LINE 4.. 
S3284C0 GOTO S304200. 

S3 2 85CO OISPLAY TEXT (SIC 3URN MODE INDICATION DID NOT COME ON) ON 
.CRT l.LINE 5.. 

S328600 GOTO S30430D. 


* 



S 32 8700 

S3288CO 

S328900 

S329COO 

S 32 9100 
S329200 

S329300 
S 32 94 00 

S 32 9500 
S329600 

S329700 

S3298C0 

5329900 
S 3 30000 

S 3 30 100 
S3302C0 
S 3 30 300 


DISPLAY TEXT (CSP SYSTEM POWER INDICATION DID NOT COME ON ) ON 
.CRT 1#LINE S_. 

60 TO S 30 800 • 

VERIFY _ S2 BURN . IS ON WITHIN 5SEC THEN GOTO S305700. 

DISPLAY TEXT (SII BURN MODE INDICATION DID NOT COME ON) ON 
.CRT 1 »L INE 7_. 

GOTO S305800. 

DISPLAY TEXT (ALL UP TO SPEED INO. DID NOT COME ON WITHIN 2CSEC) ON 
.CRT 1 • L INE 8 .. 

GOTO S 30 8600. 

DISPLAY TEXT (REF PITCH PCS NOT WITHIn ♦ 2 To *6 DEG/SEC) ON 
.CRT 1.LINE 9_. 

GOTO S3C8800. 

DISPLAY TEXT (CMD PITCH POS NOT WITHIN 0.4 OEG/SEC OF REF) ON 
.CRT 1 » L INE 10_. 

GOTO S 309000. 

DISPLAY TEXT (REF PITCH NEG NOT WITHIN -2 TO -6 DEG/SEC) ON 
.CRT ltLINE 11_. 

GOTO S309400. 

OISPLAY TEXT (CMO PITCH NEG NOT WITHIN 0.4 DEG/SEC OF REF) ON 
.CRT 1 » L INE 1 2_. 

GO TO S 309600. 

DISPLAY T E XT (EDS/CRG PITCH COMPARATOR DID NOT SET) ON .CRT ltLINE 13 

GOTO S 32 9700. 



S330400 DISPLAY TEXT (SPARE PITCH POS NOT WITHIN »2 TO *6 DEG/SECt ON 


.CRT 1 » L INE 1 4 _• 

S330S00 GOTO S310500. 

S 3 306 00 DISPLAY TEXT (SPARE PITCH NEG NOT WITHIN -2 TO -6 DEG/SEC) ON 
.CRT 1.LINE 15.. 

S 330 700 GOTO S3109C0. 

S330800 DISPLAY TEXT (SIV3 BURN NODE INDICATION OID NOT COME ON) ON 
.CRT 1 » L INE 16.. 

S 3 30 900 GOTO S311S00. 




S 3 31 000 TURN _ XU RAMP POSITIVE _ ON FOR 1SEC. ••MD0980** 

S 33 1 1 00 LET _INDEx_=_InDEX_*1. 

S3 31 200 IF _IN0EX_*1 = 7 THEN GOTO S331000. 

S 331 300 GOTO S311S00. 

S331900 OISPLAY TEXT (FCC PITCH SERVO COMPARATOR 010 NOT SET» ON 
.CRT l.LINE 17.. 

S331SOO GOTO S311700. 

S 331 600 DISPLAY TEXT (FCC YAW SERVO COMPARATOR DID NOT SET) ON .CRT 1 » LINE 18_. 

S331700 GOTO S312100. 

S331800 DISPLAY TEXT (REF YAW FOS NOT WITHIN ♦ 2 To ♦ & DEG/SEC) ON 
.CRT l.LINE 19.. 

S 331 900 GOTO S313100. 

S3320C0 OISPLAY TEXT (CMO YAW POS NOT WITHIN 0.9 DEG/SEC OF REF) ON 
.CRT l.LINE 20_. 

S332100 GOTO S313300. 

S 332200 DISPLAY TEXT (REF YAW NEG NOT WITHIN -2 To -6 DEG/SEC) ON 
.CRT 1 .LINE 2.. 

S 332300 GOTO S313700. 

S33290C OISPLAY TEXT ( CMD YAW NEC NOT WITHIN 0.9 DEG/SEC OF REF) ON 
.CRT l.LINE 3_. 

S332500 GOTO S313900. 

S3326C0 DISPLAY TEXT (EOS/CRG YAW COMPARATOR DID NOT SET) ON .CRT l.LINE 9.. 

S 3 32 700 GOTO S319SOO. 

S 332 800 DISPLAY TEXT (SPARE YAW POS NOT WITHIN *210 *6 DEG/SEC) ON 
.CRT l.LINE 5_. 

S 332900 GOTO S3198CO. 



S3330GO DISPLAY TEXT (SPARE YAW NEG NOT WITHIN -2 TO -6 OEG/SEC) ON 
.CRT 1.LINE 6_. 

S 3331 00 GOTO S315200. 

S 3 3 3200 OISPLAY TEXT (FCC R-Vl SPATIAL COMPARATOR OID NOT SET I ON 
.CRT 1 • LINE 7_. 

S333300 GOTO S315600. 

S 333400 DISPLAY TEXT (FCC R-Y2 SPATIAL COMPARATOR DIO NOT SET) ON 
.CRT 1.LINE 8_. 

S 333500 GOTO S315700. 

S3 3 3600 OISPLAY TEXT (FCC PITCH SPATIAL COMPARATOR OID NOT SET) ON 
.CRT 1 » LINE 9_. 

S333700 GOTO S31G000. 

S3338CO OISPLAY TeXT (REF ROLL POS NOT WITHIN *2 To *6 DEG/SEC) ON 
.CRT l.LlNE 10_. 

S 333900 GOTO S317500. 

S334000 DISPLAY TEXT ( CMO ROLL POS NOT WITHIN 0.4 DEG/SEC OF REF) ON 
.CRT 1.LINE 11.. 


S334100 GOTO S317700 


S3342CO DISPLAY TEXT ( RE F ROLL NEG NOT WITHIN -2 TO -6 DE6/SEC ) ON 


.CRT l.LINE 12_. 

S 3343 GOTO S3181CO. 

53344 DISPLAY TEXT ( CMD ROLL NEG NOT WITHIN 0.4 OEG/SEC OF REF ) ON 

.CPT 1 » L INE 1 3 

53345 GOTO S318300. 

5 3346 DISPLAY TEXT (EOS/CRG ROLL COMPARATOR DID NOT SET) ON .CRT l.LINE 14 

53347 GOTO S318800. 

S 334 8 DISPLAY TEXT (SPARE ROLL POS NOT WITHIN ♦ 2 TO *6 DEG/SEC) ON 

.CRT l.LINE 15.. 

S 334 9 GOTO S319200. 

53 350 DISPLAY TEXT (SPARE ROLL NEG NOT WITHIN -2 TO -6 OEG/SEC) ON 

.CRT l.LINE 1 6 _• 

53351 GOTO S3 1 9600. 

S 3352 CO DISABLE .TERMINATE.. 


S3353C0 PROGRAM _KAF2_ 


’•FLIGHT CONTROL PREPARATIONS AS509** 


COMPLETE 



MCR-70-425 


APPENDIX D 


ILLUSTRATION OF USE OF SUBROUTINES AND MACROS 


IN A L 0 F T 



"The portion of an aloft program which follows defines a subroutine which 

IS USED TO ILLUSTRATE THE DIFFERENCES BETWEEN THE USE OF A SUBROUTINE AND 
THE USE OF A MACRO. •• 


BEGIN_AOJUST_WI TH INPUTS.VALUE OF X.t.FlNAL VALUE. »_ AO JUS T FUNCTION. 
ANO.FUNCTION OF X .AND OUTPUT.RESULT.. 

OECLARE.Y .NUMERIC. 

OECLARE. VALUE OF X.NUMERIC. 

DECLARE.F INAL VALUE .NUMERIC. 

OECLARE.RESULT. NUMERIC. 

LET.RESUL J.EOUAL 0. 

SET CLOCK 1 TO OMSEC. AND 

SEND.A OJUST FUNCT ION. •• THE • VALUE OF X_. 

AFTER CLOCK 1 IS SMSECt 
ME ASURE.FUNCT ION OF X.ANO SAVE AS_V_. 

IF.Y.IS GREATER THAN OR EQUAL T O.FINAL VALUE. THEN 
LET.RESUL T. EQUAL. VALUE OF X.. 


ENO.AO JUST. 



V 


••THE following is a portion of the program using the previously defined 
subroutine. aojust.. AS it would be written and as it would appear on a 
final LISTING. DECLARATIONS AND SPECIFICATIONS REQUIRED ARE ASSUMED. •• 

• ‘OTHER 
STATEMENTS** 

LET.START. EQUAL 5.0V. 

STATEMENT ICO PERE0RM.A0JUST.WITH INPUTS .ST AR T_. 55.0DE G. .POS IT ION DRIVER. 

ano.position.and output. voltin.. 

IF.VOLTIN.IS NOT EQUAL TO 0 THEN GOTO STATEMENT 1CI1. 

let_start_equal.start_m.ov. 

GOTO STATEMENT 100. 

STATEMENT 101 * ’PROGRAM CONTINUES** 


••OTHER 

STATEMENTS** 

LET.VALUE SENT.EGUAL 2R.CINHG. 

STATEMENT 200 PERFORH.AOjUST.UITH INPUTS. VALUE SENT. . 11 0.ODEGF ..PRES SURE 

ANO.TEMPERATURE.AND OUTPUT.TOTAL PRESS 
IF.TOTAL PRESS.IS NOT EQUAL TO 0 THEN GOTO STATEMENT 201. 
LET.VALUE SENT.EGUAL. VALUE SENT_*2.QINH6. 

GOTO STATEMENT 200. 

STATEMENT 201 ’’PROGRAM CONTINUES** 


•AT EACH PEREORM.AOJUST.STATEMENT CONTROL WOULD BE TRANSFERRED TO THE 
PREVIOUSLY OEFINED.ADJUST.SUBROUTINE WITH THE APPROPRIATE INFORMATION 
AS INOICATED IN THE PERFORM STATEMENT. WHEN THE SUBROUTIHE IS COMPLETE. 
CONTROL IS RETURNED TO THE STATEMENT FOLLOWING THE PERFORM STATEMENT. 

this activity occurs at run time.** 



t>*> 


••The PORTION of an aloft program which follows oefines a macro which is 

USED TO ILLUSTRATE THE DIFFERENCE BETWEEN THE USE OF A SUBROUTINE AND 
THE USE OF A MACRO* • • 

MACRO AOJUST.VALUE OF X_»_FINAL VALUE. ♦.ADJUST FUNCT ION.*. FUNCTION OF X. 

and.result.* 

LET.RESULT. EQUAL 0. 

SET CLOCK l TO GMSECt AND 

SEND. ADJUST FUNC TION. • • THE • • _V AL UE OF X_. 

AFTER CLOCK 1 IS SMSEC. 

MEASURE .FUNCTION OF X.AND SAVE AS.T.* 

IF_Y_IS GREATER THAN OR EQUAL TO. FINAL VALUE.THEN 
LET.RESULT. EQUAL.VALUE OF X.* 

END. 



••THE FOLLOWING IS A PORTION OF THE PROGRAM USING THE PREVIOUSLY DEFINED 
MACRO AO JUST » AS IT WOULD 8E WRITTEN. DECLARATIONS AND SPECIFICATIONS 
REQUIRED ARE ASSUMED. •• 

••OTHER 
STATEMENTS •• 

L£ T.ST ART.EGUAL 5.0V. 

STATEMENT 100 EXECUTE ADJUST.START.* 55. ODEG*. POSITION DRIVER.* 

.POSITION. AND. VOL TIN.. 

IF.VOLTIN.IS NOT EQUAL TO 0 THEN GOTO STATEMENT 101. 

let.start.equal.start.m.ov. 

GOTO STATEMENT 100. 

STATEMENT 101 ••PROGRAM CONTINUES** 

••OTHER 

STATEMENTS’* 

LET. VALUE SENT.EQUAL 2A.0INHG. 

STATEMENT 200 EXECUTE ADJUST. VALUE SENT.* 1 1 O.OOEGF *. PRESSURE. • 

.TEMPER ATURE.ANO.TOTAL PRESS.. 

IF. TOTAL PRESS. IS NOT EQUAL TO 0 THEN GOTO STATEMENT 201. 
LET. VALUE SENT.EQUAL.VALUE SENT_*2.0INHG. 

GOTO STATEMENT 200. 

STATEMENT 201 • ’PROGRAM CONTINUES** 

EXECUTE ADJUST STATEMENT THE LANGUAGE PROCESSOR WOULD INSERT 
THE ACTUAL BOOT OF THE MACRO WITH THE APPROPRIATE INFORMATION SUB- 
STITUTED INTO THE MACRO BODY. THIS ACTIVITY OCCURS AT SOURCE 
STATEMENT PROCESSING TIME.** 



••the following is the portion of the program previouslt written using 


the execute adjust# as it would appear on a final listing. •• 

• ‘OTHER 
STATEMENTS** 

LET.START.EQUAL S.OV. 

STATEMENT 100 LET.VCLTIN.EQUAL 0. 

SET CLOCK 1 TO OMSEC# AND 

SEND. POSITION DRIVER. • *THE **. ST ART.. 

AFTER CLOCK 1 IS SMSEC* 

MEASURE .POSITION. AND SAVE AS.Y_. 

IF.Y.IS GREATER THAN OR EQUAL TO 55.00EG THEN 

let.voltin.equal.start.. 

IF.V0LTIN.IS NOT EQUAL TO 0 THEN GOTO STATEMENT 101. 
LET.START_EQUAL_START.*1,0V. 

GOTO STATEMENT ICO. 


STATEMENT 101 


••PROGRAM CONTINUES** 



• ‘OTHER 


STATEMENTS “ 

LET.VALUE SEN T.EQUAL 2*.OINHG. 

STATEMENT 200 LET. TOTAL PRESS.EQUAL 0. 

SET CLOCK 1 TO OMSEC# AND 
SEND_PRESSURE.“THE“_VALUE SENT.. 

AFTER CLOCK 1 IS 5MSEC • 

MEASURE. TEMPERATURE. AND SAVE AS_Y_. 

IF.V.IS GREATER THAN OR EQUAL TO 1IO.ODEGF THEN 
LET.TOTAL PRESS .EQUAL .VALUE SENT.. 

IF.TOTAL PRESS. IS NOT EQUAL TO 0 THEN GOTO STATEMENT 201. 

LE T.VALUE SENT.ESUAL .VALUE SENT. *2 .OINHG. 

GOTO STATEMENT 200. 

STATEMENT 201 * ‘PROGRAM CONTINUES • • 

“EACH EXECUTE ADJUST STATEMENT HAS BEEN REPLACED BY THE 80DY OF THE MACRO 
ANO THE APPROPRIATE INFORMATION HAS BEEN SUBSTITUTED INTO THE MACRO 
BOOT AT LANGUAGE PROCESSOR TIME. AT RUN TIME ONLY THE RESULTING 
STATEMENTS ( APPEARING ABOVE) ARE RECOGNIZED AND EXECUTED. “ 



